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L12: Entry 1 of 12 



File: USPT 



Jul 1, 2003 



DOCUMENT- IDENTIFIER: US 6585960 B2 

TITLE: Abrasive silica compositions and dentifrice compositions prepared therefrom 



Abstract Text (1) : 

Silica compositions for abrasive systems in dentifrice formulations are disclosed. 
The silica abrasive system comprises (a) silica gels having a median particle size 
below 7 microns, a pH of from about 6 to about 11 and powder RDA's of from 100 to 
about 200 and (b) silica gels or precipitates having a median particle size of 7 
microns or greater and powder RDA's of from 50 to about 180. Silica (a) is 
preferably prepared by contacting a hydrous silica gel with an alkaline medium. 
Dentifrice compositions comprising the abrasive system has an RDA of 150 or less and 
PCR's of at least 80 and up to about 150, and an REA of less than about 30 (as 
measured on the lU scale) . 

Brief Summary Text (9) : 

U.S. Pat. No. 4,303,641 discloses an alkaline treatment for increasing the 
abrasiveness, and as a result its cleaning performance, of dentifrice silica gel 
compositions without employing the processing and drying steps typically used to 
prepare prior art gels. It is noted that treating silica gels with alkaline 
materials enhances the cleaning performance of the gels as evidenced by increased 
Radioactive Dentine Abrasion (RDA) , defined later below. The Examples in this patent 
illustrate the alkaline treatment with gels having average particle sizes greater 
than 10 microns, e.g., about 14-16 microns. The RDA values shown for these alkaline 
treated gels, however, are quite high as evidenced by "powder" RDA's which this 
patent reports to be over 1,000 (and over 200 if measured using RDA methods 
disclosed herein) for some samples . This indicates that the alkaline treated gels 
exhibit a high degree of abrasiveness on dentin surfaces. 

Brief Summary Text (11) : 

U.S. Pat. No. 5,651,958 discloses using a combination of silicas in dentifrices to 
balance cleaning with minimal abrasion to dentin and enamel surfaces. The '958 
patent discloses combining precipitated silica having a narrow particle size range 
distribution of soft particles having a mean value ranging from 8 to 14 microns with 
s silica gel in which 70% of the gel particles have a diameter below 25 microns and 
a Radioactive Dentin Abrasion from 62 to about 100. It is noted that the gel silica 
particles have an Einlehner hardness from about 3 to about 15 for abrasive to a 
brass screen. 

Brief Summary Text (12) : 

U.S. Pat. No. 5,589,160 discloses a combination of two precipitated silicas to be 
used as a dentifrice abrasive. One of the precipitated silicas has a mean particle 
size of about 5 to 11 microns and an Einlehner hardness of 0.8 to 2.5 for abrasive 
to a brass screen. The other precipitated silica has a mean particle size of from 
about 5 to about 11 and an Einlehner hardness from about 3 to about 8 for abrasive 
to a brass screen. 

Brief Summary Text (16) : 

Accordingly, an object of the present invention is to provide suitable dentifrices 
which, although achieving an optimal cleaning of teeth, can have only a mild 
abrasive effect. It has been unexpectedly found that such a composition is prepared 
from a silica composition comprising: (a) silica gel (i) having a median particle 
size below 7 microns, (ii) a pH of from about 6 to about 11, and (iii) a hardness 
defined by powder RDA of 100 to 200, and a PGR of 100 to 150 when said silica (a) is 
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formulated by itself into a dentifrice paste; and (b) silica gel or precipitated 
silica having a median particle size of 7 microns or greater and having a hardness 
defined by a powder RDA of about 50 to 180, and a PGR of about 80 to 105 when said 
silica (b) is formulated by itself in a dentifrice paste. 

Brief Summary Text (17) : 

further wherein the weight ratio of (b) to (a) is at least 1:1. Dentifrice 
compositions comprising (a) and (b) have an RDA of about 150 or below and a PGR of 
at least 80 and up to about 150, and an REA of less than about 30 (as measured on 
the lU scale) . Silica gel (a) is preferably prepared by contacting a hydrous gel 

with an alkaline material. 

Brief Summary Text (22) : 

Silica gel (a) also should be ground to have a median particle size which is smaller 
than the median particle size of silica gel (b) . In general, the median particle 
size for (a) is less than 7 microns and preferably less than 4 microns. An 
especially preferred embodiment of (a) has a median particle size of about 2 to 
about 3 microns. Generally, silica gel (a) will not have a median particle size less 
than 0.1 micron. 

Brief Summary Text (24) : 

The hardness, i.e., abrasiveness, of silica gel (a) is enhanced by contacting the 
gel with a source of alkalinity. The alkaline source may be, for example, an alkali 
metal hydroxide, or an alkali metal carbonate. Ammonias and organic amines are also 
included as suitable alkaline materials. Preferably, the silica gel is contacted 
with sodium carbonate. Other suitable alkaline materials include sodium hydroxide, 
ammonium mediums, such as gaseous ammonia, aqueous ammonia, or other aqueous mediums 
containing, for example, aliphatic amines, particularly alkylamines and alkylene 
diamines, such as ethyl amine, ethylene diamine, propyl amine, propylene diamine, 
diethyleneamine, and the like. 

Brief Summary Text (26) : 

The silica gel is contacted with the alkaline material in an amount sufficient to 
provide a gel having a pH of from about 6 to about 11 and preferably from about 7.5 
to about 10.5. The pH is measured in a 5 weight percent aqueous slurry of the gel. 
The amount of alkaline material used depends on the particular alkaline material 
used. For example, when sodium carbonate is used, the desired pH is obtained by 
adding sodium carbonate in amounts of 0.1 to 1.0, and preferably 0.5 to 1.0, percent 
by weight of the wet hydrogel entering the mill. The hardness of silica gel (a) is 
defined herein in terms of powder RDA values. The powder RDA's for silica gel (a) is 
in the range of 100-200. 

Brief Summary Text (28) : 

As mentioned above, silica gels and precipitated silicas suitable for silica (b) are 
known to the art. Indeed, preferred embodiments of (b) are conventional dental 
abrasive silica gel or precipitated silica. The gel can be in the form of hydrogel, 
aerogel or xerogel, and the moisture content of the gel therefore can vary depending 
on the type of gel used. U.S. Pat. No. 4,303,641 and U.S. Pat. No. 4,153,680 
describe suitable methods for preparing silica gels, the descriptions of which are 
incorporated by reference. In general, these gels are prepared by reacting alkali 
metal silicates with a minimal acid to form a hydrosol, which in turn converts to a 
hydrogel. The resulting gel is washed and dried using conventional techniques. In 
general, the gels used for silica (b) preferably will have a water content in the 
range of 10-60%, and more preferably 15-35% by weight. 

Brief Summary Text (29) : 

Pore structure and other physical properties of silica (b) affect its performance as 
a dentifrice abrasive. For example, the pH, temperature, and duration of the wash 
water, as well as the method of drying the gel, influence the physical properties of 
the silica, such as surface area (SA) and pore volume (PV) . Silica gels washed at 
65-90-degree. C. at pH's of 8-9 for 15-36 hours and after drying will usually have 
SA»s of 250-400 m.sup.2 /g resulting in gels with PV's of 1.0 to 2.1 cc/g. Silica 
gel washed at pH's of 3-5 at 50-65 .degree . C. for 15-25 hours and after drying will 
have SA's of 700-1,000 m.sup.2 /g and form gels with PV's of 0.3-1.3 cc/gram. 
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Brief Summary Text (31) : 

Once a particular gel or precipitated silica is selected for silica component (b) , 
the gel or precipitate should be processed to have a median particle size of at 
least 7 microns, and preferably a median particle size of at least 12 microns. The 
median particle sizes of dentifrice silicas generally are no larger than 18 microns . 
Gels or precipitates having this range of particle sizes can be obtained using the 
milling equipment discussed with respect to preparing silica gel (a) . 

Brief Summary Text (32) : 

The hardness for silica (b) is also defined by powder RDA's. The powder RDA's for 
silica (b) are generally in the range of 50-180. As indicated earlier, it is 
preferable that the particles of silica (b) are softer. Accordingly, the powder RDA 
of preferred embodiments of silica (b) is preferably lower than the powder RDA for 
silica gel (a) . 

Detailed Description Text (9) : 

Silica (b) illustrated in the Examples below is a conventional silica gel dentifrice 
abrasive Sylodent - RTM. 783 silica, available from Grace Davison of W. R. Grace & 
Co. -Conn. Typical powder RDA values on this product range from 71 to 89. The 
particle size of this silica (b) is compared with the harder small particle size 
silica gel (a) using the Horiba LA900 laser diffraction analyzer. The particle size 
data for silica (b) are summarized in Table II below. 

Detailed Description Text (18) : 

A dentifrice formulation (Dentifrice Composition No. 3) was prepared according to 
the procedure as described in Example 3, except only 11% of silica (b) was included 
in the formulation, thereby providing weight ratio of silica gel (b) to (a) of about 
1:1. 

Detailed Description Paragraph Table (1) : 

TABLE 1 Summary of Particle Size Distribution Data on Hard Small Particle Size 
Abrasive of the Invention Small particle size alkali hardened silica gel Particle 
Size Sample Sample Sample Sample Sample Statistics Bl B2 B3 B4 B5 Mean, .mu.m 2.42 
2.29 2.30 2.49 7.01 Std. Dev., .mu.m 1.20 1.06 1.04 1.14 3.65 Mode .mu.m 1.78 1.73 
1.77 1.89 5.39 Percentiles d.sub.l, .mu.m 0.79 0.77 0.78 0.84 1.50 d2, .mu.m 0.89 

0. 87 0.88 0.94 1.77 d.sub.5, .mu.m 1.06 1.04 1.05 1.12 2.32 d. sub. 10, .mu.m 1.24 

1.21 1.22 1.31 2.97 d.sub.50, .mu.m 2.16 2.07 2.10 2.27 6.39 d. sub. 90, .mu.m 3.90 
3.62 3.63 3.97 11.76 d. sub. 95, .mu.m 4.69 4.29 4.26 4.66 13.84 d. sub. 98, .mu.m 5.82 

5.22 5.10 5.57 16.58 d. sub. 99, .mu.m 6.73 5.95 5.74 6.26 18.62 d.sub.99.5, .mu.m 
7.62 6.77 6.38 6.92 20.59 d. sub. 99. 9, .mu.m 9.20 7.99 7.72 8.07 23.99 Span 1.23 1.17 
1.15 1.17 1.37 Skewness 1.72 1.53 1.39 1.33 1.14 Notes: All data are determined 
after two minutes of ultrasonic dispersion. Refractive index ratio = 1.23-4.131. All 
statistics above are volume basis. 

Detailed Description Paragraph Table (2) : 

TABLE II Summary of Particle Size Distribution Data on Silica Gel (b) Dentifrice 
Abrasive Particle Size Statistics Mean, .mu.m 16.60 Std. Dev., .mu.m 13.91 Median, 
.mu.m 12.96 Mode, .mu.m 2.98 Percentiles d.sub.l, .mu.m 1.49 d.sub.2, .mu.m 1.76 
d.sub.5, .mu.m 2.36 d. sub. 10, .mu.m 3.21 d. sub. 50, .mu.m 12.96 d. sub. 90, .mu.m 34.76 
d. sub. 95, .mu.m 43.74 d. sub. 98, .mu.m 55.88 d. sub. 99, .mu.m 65.14 d.sub.99.5, .mu.m 
74.12 d-sub.99.9, .mu.m 91.27 Span 2.44 Skewness 1.65 Notes: All data are determined 
after two minutes of ultrasonic dispersion. Refractive index ratio = 1.23-4.311. All 
statistics above are volume basis. 

CLAIMS : 

1. A method of preparing a dentifrice composition comprising adding a silica gel 
additive (a) : (i) having a median particle size below about 7 microns, (ii) a pH of 
from about 6 to about 11, and (iii) a hardness defined by a powder RDA of 100 to 
200, and a PGR of 100 to about 150 when said silica gel additive (a) is formulated 
by itself into a dentifrice paste 

to a composition comprising abrasive silica gel or precipitated silica (b) wherein 
the silica gel additive (a) is added in an amount such that the ratio of the silica 
gel or precipitated silica (b) to silica gel additive (a) is at least 1:1 and the 
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resulting dentifrice composition has an RDA of about 150 or below, and a PGR of at 
least 80 and up to about 150, and an REA of less than about 30, as measured on the 
lU scale. 

2 . A method of claim 1 wherein the ratio of silica gel or precipitated silica (b) to 
silica gel additive (a) is at least 2:1. 

3. A method of claim 1 wherein the silica gel additive (a) has a median particle 
size of less than 4 microns. 

4 . A method of claim 1 wherein the silica gel additive (a) is a hydrous gel having a 
pH of 7.5-10.5. 

5. A method of claim 4 where the silica gel additive (a) is produced by contacting a 
hydrous gel with an alkaline medium. 

6. A method of claim 1 where the silica gel additive (a) is added to the silica gel 
or precipitated silica (b) prior to other dentifrice additives being added. 
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ABSTRACT : 

Silica compositions for abrasive systems in dentifrice formulations are disclosed. 
The silica abrasive system comprises (a) silica gels having a median particle size 
below 7 microns, a pH of from about 6 to about 11 and powder RDA's of from 100 to 
about 200 and (b) silica gels or precipitates having a median particle size of 7 
microns or greater and powder RDA's of from 50 to about 180. Silica (a) is 
preferably prepared by contacting a hydrous silica gel with an allcaline medium. 
Dentifrice compositions comprising the abrasive system has an RDA of 150 or less and 
PCR's of at least 80 and up to about 150, and an REA of less than about 30 (as 
measured on the lU scale) . 
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CLAIMS : 



What is claimed is : 

1. A method of preparing a dentifrice composition comprising adding a silica gel 
additive (a) : (i) having a median particle size below about 7 microns, (ii) a pH 
of from about 6 to about 11, and (iii) a hardness defined by a powder RDA of 100 
to 200, and a PCR of 100 to about 150 when said silica gel additive (a) is 
formulated by itself into a dentifrice paste 

to a composition comprising abrasive silica gel or precipitated silica (b) 
wherein the silica gel additive (a) is added in an amount such that the ratio of 
silica gel or precipitated silica (b) to silica gel additive (a) is at least 
1:1 and the resulting dentifrice composition has an RDA of about 150 or below, 
and a PCR of at least 80 and up to about 150, and an REA of less than about 30, 
as measured on the lU scale. 

2. A method of claim 1 wherein the ratio of silica gel or precipitated silica 
(b) to silica gel additive (a) is at least 2:1. 

3 . A method of claim 1 wherein the silica gel additive (a) has a median particle 
size of less than 4 microns - 

4. A method of claim 1 wherein the silica gel additive (a) is a hydrous gel 
having a pH of 7.5-10.5. 

5. A method of claim 4 where the silica gel additive (a) is produced by 
contacting a hydrous gel with an alkaline medium. 



6. A method of claim 1 where the silica gel additive (a) is added to the silica 
gel or precipitated silica (b) prior to other dentifrice additives being added. 
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TITLE: Abrasive silica compositions and dentifrice compositions prepared therefrom 



Abstract Text (1) : 

Silica compositions for abrasive systems in dentifrice formulations are disclosed. 
The silica abrasive system comprises (a) silica gels having a median particle size 
below 7 microns, a pH of from about 6 to about 11 and powder RDA's of from 100 to 
about 200 and (b) silica gels or precipitates having a median particle size of 7 
microns or greater and powder RDA's of from 50 to about 180. Silica (a) is 
preferably prepared by contacting a hydrous silica gel with an alkaline medium. 
Dentifrice compositions comprising the abrasive system has an RDA of 150 or less and 
PCR's of at least 80 and up to about 150, and an REA of less than about 30 (as 
measured on the lU scale) . 

Brief Summary Text (9) : 

U.S. Pat. No. 4,303,641 discloses an alkaline treatment for increasing the 

abrasiveness , and as a result its cleaning performance, of dentifrice silica gel 
compositions without employing the processing and drying steps typically used to 
prepare prior art gels. It is noted that treating silica gels with alkaline 
materials enhances the cleaning performance of the gels as evidenced by increased 
Radioactive Dentine Abrasion (RDA) , defined later below. The Examples in this patent 
illustrate the alkaline treatment with gels having average particle sizes greater 
than 10 microns, e.g., about 14-16 microns. The RDA values shown for these alkaline 
treated gels, however, are quite high as evidenced by "powder" RDA's which this 
patent reports to be over 1,000 (and over 200 if measured using RDA methods 
disclosed herein) for some samples. This indicates that the alkaline treated gels 
exhibit a high degree of abrasiveness on dentin surfaces. 

Brief Summary Text (11) : 

U.S. Pat. No. 5,651,958 discloses using a combination of silicas in dentifrices to 
balance cleaning with minimal abrasion to dentin and enamel surfaces. The '958 
patent discloses combining precipitated silica having a narrow particle size range 
distribution of soft particles having a mean value ranging from 8 to 14 microns with 
^ silica gel in which 70% of the gel particles have a diameter below 25 microns and 
a Radioactive Dentin Abrasion from 62 to about 100. It is noted that the gel silica 
particles have an Einlehner hardness from about 3 to about 15 for abrasive to a 
brass screen. 

Brief Summary Text (12) : 

U.S. Pat. No. 5,589,160 discloses a combination of two precipitated silicas to be 
used as a dentifrice abrasive. One of the precipitated silicas has a mean particle 
size of about 5 to 11 microns and an Einlehner hardness of 0.8 to 2.5 for abrasive 
to a brass screen. The other precipitated silica has a mean particle size of from . 
about 5 to about 11 and an Einlehner hardness from about 3 to about 8 for abrasive 
to a brass screen. 

Brief Summary Text (16) : 

Accordingly, an object of the present invention is to provide suitable dentifrices 
which, although achieving an optimal cleaning of teeth, can have only a mild 
abrasive effect. It has been unexpectedly found that such a composition is prepared 
from a silica composition comprising: (a) silica gel (i) having a median particle 
size below 7 microns, (ii) a pH of from about 6 to about 11, and (iii) a hardness 
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defined by powder RDA of 100 to 200, and a PGR of 100 to 150 when said silica (a) is 
formulated by itself into a dentifrice paste; and (b) silica gel or precipitated 
silica having a median particle size of 7 microns or greater and having a hardness 
defined by a powder RDA of about 50 to 180, and a PGR of about 80 to 105 when said 
silica (b) is formulated by itself in a dentifrice paste, 

Brief Summary Text (17) : 

further wherein the weight ratio of (b) to (a) is at least 1:1. Dentifrice 
compositions comprising (a) and (b) have an RDA of about 150 or below and a PGR of 
at least 80 and up to about ISO; and an REA of less than about 3 0 (as measured on 
the lU scale) . Silica gel (a) is preferably prepared by contacting a hydrous gel 
with an alkaline material. 

Brief Summary Text (22) : 

Silica gel (a) also should be ground to have a median particle size which is smaller 
than the median particle size of silica gel (b) . In general, the median particle 
size for (a) is less than 7 microns and preferably less than 4 microns. An 
especially preferred embodiment of (a) has a median particle size of about 2 to 
about 3 microns. Generally, silica gel (a) will not have a median particle size less 
than 0.1 micron. 

Brief Summary Text (24) : 

The hardness, i.e., abrasiveness , of silica gel (a) is enhanced by contacting the 
gel with a source of alkalinity. The alkaline source may be, for example, an alkali 
metal hydroxide, or an alkali metal carbonate. Ammonias and organic amines are also 
included as suitable alkaline materials. Preferably, the silica gel is contacted 
with sodium carbonate. Other suitable alkaline materials include sodium hydroxide, 
ammonium mediums, such as gaseous ammonia, aqueous ammonia, or other aqueous mediums 
containing, for example, aliphatic amines, particularly alkylamines and alkylene 
diamines, such as ethyl amine, ethylene diamine, propyl amine, propylene diamine, 
diethyleneamine, and the like. 

Brief Summary Text (26) : 

The silica gel is contacted with the alkaline material in an amount sufficient to 
provide a gel having a pH of from about 6 to about 11 and preferably from about 7.5 
to about 10.5. The pH is measured in a 5 weight percent aqueous slurry of the gel. 
The amount of alkaline material used depends on the particular alkaline material 
used. For example, when sodium carbonate is used, the desired pH is obtained by 
adding sodium carbonate in amounts of 0.1 to 1.0, and preferably 0.5 to 1.0, percent 
by weight of the wet hydrogel entering the mill. The hardness, of silica gel (a) is 
defined herein in terms of powder RDA values. The powder RDA's for silica gel (a) is 
in the range of 100-200. 

Brief Summary Text (28) : 

As mentioned above, silica gels and precipitated silicas suitable for silica (b) are 
known to the art. Indeed, preferred embodiments of (b) are conventional dental 
abrasive silica gel or precipitated silica. The gel can be in the form of hydrogel, 
aerogel or xerogel, and the moisture content of the gel therefore can vary depending 
on the type of gel used. U.S. Pat. No. 4,303,641 and U.S. Pat. No. 4,153,680 
describe suitable methods for preparing silica gels, the descriptions of which are 
incorporated by reference. In general, these gels are prepared by reacting alkali 
metal silicates with a minimal acid to form a hydrosol, which in turn converts to a 
hydrogel. The resulting gel is washed and dried using conventional techniques. In 
general, the gels used for silica (b) preferably will have a water content in the 
range of 10-60%, and more preferably 15-35% by weight. 

Brief Summary Text (29) : 

Pore structure and other physical properties of silica (b) affect its performance as 
a dentifrice abrasive. For example, the pH, temperature, and duration of the wash 
water, as well as the method of drying the gel, influence the physical properties of 
the silica, such as surface area (SA) and pore volume (PV) . Silica gels washed at 
65-90. degree. G. at pH's of 8-9 for 15-36 hours and after drying will usually have 
SA's of 250-400 m.sup.2 /g resulting in gels with PV's of 1.0 to 2.1 cc/g. Silica 
gel washed at pH's of 3-5 at 50-65 .degree . G. for 15-25 hours and after drying will 
have SA's of 700-1,000 m.sup.2 /g and form gels with PV's of 0.3-1.3 cc/gram. 
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Brief Summary Text (31) : 

Once a particular gel or precipitated silica is selected for silica component (b) , 
the gel or precipitate should be processed to have a median particle size of at 
least 7 microns, and preferably a median particle size of at least 12 microns. The 
median particle sizes of dentifrice silicas generally are no larger than 18 microns. 
Gels or precipitates having this range of particle sizes can be obtained using the 
milling equipment discussed with respect to preparing silica gel (a) . 

Brief Summary Text (32) : 

The hardness for silica (b) is also defined by powder RDA's. The powder RDA's for 
silica (b) are generally in the range of 50-180. As indicated earlier, it is 
preferable that the particles of silica (b) are softer. Accordingly, the powder RDA 
of preferred embodiments of silica (b) is preferably lower than the powder RDA for 
silica gel (a) . 

Detailed Description Text (10) : 

Silica (b) illustrated in the Examples below is a conventional silica gel dentifrice 
abrasive Sylodent . RTM. 783 silica, available from Grace Davison of W. R. Grace & 
Co. -Conn. Typical powder RDA values on this product range from 71 to 89. The 
particle size of this silica (b) is compared with the harder small particle size 
silica gel (a) using the Horiba LA900 laser diffraction analyzer. The particle size 
data for silica (b) are summarized in Table II below. 

Detailed Description Text (19) : 

A dentifrice formulation (Dentifrice Composition No. 3) was prepared according to 

the procedure as described in Example 3, except only 11% of silica (b) was included 
in the formulation, thereby providing weight ratio of silica gel (b) to (a) of about 
1:1. 

Detailed Description Paragraph Table (1) : 

TABLE I Summary of Particle Size Distribution Data on Hard Small Particle Size 
Abrasive of the Invention Small particle size alkali hardened silica gel Sample 
Sample Sample Sample Sample Bl B2 B3 B4 B5 Particle Size Statistics Mean, .mu.m 2.42 
2.29 2.30 2.49 7.01 Std. Dev., .mu.m 1.20 1.06 1.04 1.14 3.65 Mode .mu.m 1.78 1.73 
1.77 1.89 5.39 Percentiles d.sub.l, .mu.m 0.79 0.77 0.78 0.84 1.50 d.sub.2, .mu.m 

0. 89 0.87 0.88 0.94 1.77 d.sub.5, .mu.m 1.06 1.04 1.05 1.12 2.32 d. sub. 10, .mu.m 
1.24 1.21 1.22 1.31 2.97 d. sub. 50, .mu.m 2.16 2.07 2.10 2.27 6.39 d. sub. 90, .mu.m 
3.90 3.62 3.63 3.97 11.76 d. sub. 95, .mu.m 4.69 4.29 4.26 4.66 13.84 d. sub. 98, .mu.m 
5.82 5.22 5.10 5.57 16.58 d. sub. 99, .mu.m 6.73 5.95 5.74 6.26 18.62 d. sub. 99.5, 
.mu.m 7.62 6.77 6.38 6.92 20.59 d. sub. 99. 9, .mu.m 9.20 7.99 7.72 8.07 23.99 Span 
1.23 1.17 1.15 1.17 1.37 Skewness 1.72 1.53 1.39 1.33 1.14 Notes: All data are 
determined after two minutes of ultrasonic dispersion. Refractive index ratio = 
1.23-4.131. All statistics above are volume basis. 

Detailed Description Paragraph Table (2) : 

TABLE II Summary of Particle Size Distribution Data on Silica Gel (b) Dentifrice 
Abrasive Particle Size Statistics Mean, .mu.m 16.60 Std. Dev., .mu.m 13.91 Median, 
.mu.m 12.96 Mode, .mu.m 2.98 Percentiles d.sub.l, .mu.m 1.49 d.sub.2, .mu.m 1.76 
d.sub.5, .mu.m 2.36 d. sub. 10, .mu.m 3.21 d. sub. 50, .mu.m 12.96 d. sub. 90, .mu.m 34.76 
d. sub. 95, .mu.m 43.74 d. sub. 98, .mu.m 55.88 d. sub. 99, .mu.m 65.14 d. sub. 99.5, .mu.m 
74.12 d. sub. 99. 9, .mu.m 91.27 Span 2.44 Skewness 1.65 Notes: All data are determined 
after two minutes of ultrasonic dispersion. Refractive index ratio = 1.23-4.131. All 
statistics above are volume basis. 

CLAIMS : 

1. A silica abrasive composition comprising (a) silica gel (i) having a median 
particle size below about 7 microns, (ii) a pH of from about 6 to about 11, and 
(iii) a hardness defined by a powder RDA of 100 to 200, and a PCR of 100 to about 
150 when said silica (a) is formulated by itself into a dentifrice paste; and (b) 
silica gel or precipitated silica having a median particle size of about 7 microns 
or greater and having a hardness defined by a powder RDA of about 50 to 180, and a 
PCR of about 80 to 105 when said silica (b) is formulated in a dentifrice paste; 
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further wherein the weight ratio of (b) to (a) is at least 1:1. 

8. A silica composition of claim 1 wherein silica gel (a) is hydrous gel having a 
total volatiles content in the range of about 5-30% by weight of the hydrous gel. 

9. A silica composition of claim 4 wherein the median particle size of silica (a) is 
less than 4 microns, the median particle size of silica gel or precipitated silica 
(b) is at least 12 microns and the weight ratio of (b) to (a) is at least 2:1. 
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CLAIMS : 

What is claimed is : 

1. A silica abrasive composition comprising (a) silica gel (i) having a median 
particle size below about 7 microns, (ii) a pH of from about 6 to about 11, and 
(iii) a hardness defined by a powder RDA of 100 to 200, and a PCR of 100 to 
about 150 when said silica (a) is formulated by itself into a dentifrice paste; 
and (b) silica gel or precipitated silica having a median particle size of about 
7 microns or greater and having a hardness defined by a powder RDA of about 50 
to 180, and a PCR of about 80 to 105 when said silica (b) is formulated in a 
dentifrice paste; 

further wherein the weight ratio of (b) to (a) is at least 1:1. 

2. A silica composition of claim 1 wherein silica (a) has a median particle size 
of less than 4 microns. 

3. A silica composition of claim 1 wherein a dentifrice composition comprising 
(a) and (b) has an RDA of about 150 or below, a PCR of at least 80 and up to 
about 150, and an REA of less than 10. 

4. A silica composition of claim 1 wherein silica (a) is a hydrous gel having a 
pH of from about 7.5 to about 10.5 wherein the pH is measured in a 5% by weight 
aqueous slurry. 

5. A silica composition of claim 4 wherein the hydrous gel is prepared by 
contacting a hydrous gel with alkaline medium. 

6. A silica composition of claim 2 wherein silica (b) has a median particle size 
of at least 12 microns. 

7. A silica composition of claim 1 wherein the weight ratio of (b) to (a) is at 
least 2:1. 

8. A silica composition of claim 1 wherein silica gel (a) is hydrous gel having 
a total volatiles content in the range of about 5-30% by weight of the hydrous 
gel . 
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9. A silica composition of claim 4 wherein the median particle size of silica 
(a) is less than 4 microns, the median particle size of silica gel or 
precipitated silica (b) is at least 12 microns and the weight ratio of (b) to 
(a) is at least 2:1. 

10. A silica composition of claim 1 wherein the weight ratio of (b) to (a) is at 
least 2:1. 
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ABSTRACT : 

Silica compositions for abrasive systems in dentifrice formulations are disclosed. 
The silica abrasive system comprises (a) silica gels having a median particle size 
below 7 microns, a pH of from about 6 to about 11 and powder RDA's of from 100 to 
about 200 and (b) silica gels or precipitates having a median particle size of 7 
microns or greater and powder RDA's of from 50 to about 180. Silica (a) is 
preferably prepared by contacting a hydrous silica gel with an alkaline medium. 
Dentifrice compositions comprising the abrasive system has an RDA of 150 or less and 
PCR's of at least 80 and up to about 150, and an REA of less than about 30 (as 
measured on the lU scale) . 
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Detailed Description Text (30) : 

The precipitated silicas used in the abrasive compositions of this invention 
generally have the following properties: 10% Brass Einlehner hardness values in the 
range between 0.5 and 30, a BET value of 20 to 250 m.sup.2 /g, linseed oil 
absorptions between about 40 to about 200 cc/100 g, RDA (Radioactive Dentin 
Abrasion) values between about 30 to about 200, and PGR (Pellicle Cleaning Ratio) 
values of 50 to 200. However, it must be borne in mind that an average particle size 
of 3 to 15 microns for the silica is achieved in the reactor in the present 
invention by the recirculation loop 2 8 treatment discussed herein, without the need 
to include post-reactor drying and dry milling/comminution procedures and related 
equipment . 

Detailed Description Text (31) : 

Although silicas have been illustrated herein as the abrasive polishing agent 
component provided in the abrasive compositions being produced by this invention, it 
will be understood that the principles of the present invention are also considered 
applicable to suspensions or slurries of other water-insoluble abrasive particles 
that can be synthesized in a reactor, at least insofar as the stabilizing effect of 
combining an aqueous suspension of the abrasive particles with less than about 80 wt 
% amount of humectant, and even as low as less than 30 wt % humectant, without the 
need for any intervening drying or dry milling steps. Other such water- insoluble 
particles include, for example, precipitated calcium carbonate (PCC) , dicalcium 
phosphate or its dihydrate forms, silica gel, and calcium pyrophosphate. Other 
synthetic abrasive particles, such as PCC, can be synthesized by modifying an 
otherwise conventional PCC reactor to include use of a recirculation/ in-line high 
shear mixer loop 28 as described herein, to provide a reactor slurry particle size 
small enough to eliminate the need for post-drying and dry comminuting procedures. 

Detailed Description Text (32) : 

Optionally, in the f luidization step 12 (FIG. 2) , different water in-soluble 
particulate polishing agents, such as precipitated calcium carbonate, dicalcium 
phosphate or its dihydrate forms, calcium pyrophosphate, hydrated alumina, insoluble 
sodium metaphosphate, insoluble potassium metaphosphate , insoluble magnesium 
carbonate, zirconium silicate, aluminum silicate, and/or silica gel, and so forth, 
can be introduced during the precipitated silica slurrying procedure of step 12 to 
tailor the polishing characteristics of the slurry, if desired. 

Detailed Description Text (85) : 

The Brass Einlehner (BE) Abrasion test used to measure the hardness of the 
precipitated silicas reported in this application involves an Einlehner AT-1000 
Abrader generally used as follows: (1) a Fourdrinier brass wire screen is weighed 
and exposed to the action of a 10% aqueous silica suspension for a fixed length of 
time; (2) the amount of abrasion is then determined as milligrams brass lost from 
the Fourdrinier wire screen per 100,000 revolutions. The result, measured in units 
of mg loss, can be characterized as the 10% brass Einlehner (BE) abrasion value. 

Detailed Description Paragraph Table (2) : 

TABLE 1 WCl WC2 WC3 WC4 Silica Wet Cake WCl (dry*) WC2 (dry) WC3 (dry) WC4 (dry) % 
H.sub.2 0 54.64 5.7 46.7 5.9 49.7 5.6 53.05 5.2 % 325 Mesh 1.92 0.01 1.17 0.00 4.12 
0.04 1.0 0.00 5% pH -- 7.72 -- 6.50 7.35 7.49 % Na.sub.2 SO. sub. 4 <0.35 -- 
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<0.35 <0.35 <0.35 MPS, (.mu.m) 11 7.70 6.93 6.26 10.45 9.20 8.94 7.90 TAPPI 
Brightness 98.4 96.5 97.3 96.0 97.5 95.1 97.7 96.9 CTAB S.A., m.sup.2 /g 46 >- 32 
47 -- 43 BET S.A., m.sup.2 /g 242 214 209 -- 245 Oil Absorption, (cc/lOO 
g) -- 74 49 -- 67 87 Hg Intrusion- (mL/g) 2.1806 -- 1.1906 -- 1.3688 -- 
1.773 8 Einlehner Abrasion 4.86 -- 8.1 7.84 7.64 Dry product, mg Einlehner 
Abrasion 3.51 12.28 -- 7.68 7.28 Wet cake, mg *comparison runs in which the 
wet cake was spray dried and milled as described above in the protocol provided 
under the Silica Wet Cake 1 heading. 

CLAIMS : 

5. The abrasive composition according to claim 3, wherein the water-insoluble 
abrasive particles are selected from the group consisting of precipitated silica, 
silica gel, dicalcium phosphate, dicalcium phosphate dihydrate, calcium 
pyrophosphate and precipitated calcium carbonate. 

9. The abrasive composition according to claim 6, wherein the precipitated silica 
has a brass Einlehner value of about 0.5 to about 30, a PCR of about 50 to about 
200, an RDA value of about 30 to about 200, and a linseed oil absorption value from 
about 40 to about 200 cc/100 g. 
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Abstract Text (1) : 

Oral compositions, such as oral gels and toothpastes, containing a novel abrasive. 

An amorphous silica abrasive composition, comprising; a) a precipitated silica, 
comprising particles wherein said particles have: i) a mean particle size of from 5 
to 11 microns (s.d. < 9); ii) an Einlehner hardness of from 0.8 to 2.5 for abrasive 
to brass screen and from 5 to 8 for abrasive to polyester screen; iii) an oil 
absorption of " from 95 ml/100 gm to 135 ml/100 gm;' and iv) a radioactive dentin 
abrasion ;of from 25 to 90; and b) a gel silica, comprising particles wherein said 
particles^ have: i) a mean particle size of from 5 to 11 microns (s.d. < 9); ii) an 
Einlehner hardness of from 3 to 15 for abrasive to brass screen and from 8 to 20 for 
abrasive to polyester screen; iii) an oil absorption of from 60 ml/100 gm to 130 
ml/100 gm; and iv) a radioactive dentin abrasion of from 80 to 200 wherein at least 
70 % of all of said particles have a diameter of below 25 microns and wherein the 
pellicle cleaning ratio is from 90 to 135, preferably from 110 to 135, and the 
radioactive dentin abrasion is from 60 to 100, preferably from 65 to 85, with a 
pellicle cleaning ratio/radioactive dentin abrasion ratio of from 1.20 to 1.60, 
preferably 1.25 to 1.50, and v;hr-rein the ratio of precipitated silica to gel silica 
is from 90:10 to 60:40, preferably 80:20 to 60:40, respectively.- 
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ABSTRACT: 

Oral conipositions , such as oral gels and toothpastes, containing a novel abrasive. 
An amorphous silica abrasive composition, comprising: a) a precipitated silica, 
comprising particles wherein said particles have: i) a mean particle size of from 5 
to 11 microns (s.d. < 9); ii) an Einlehner hardness of from 0.8 to 2.5 for abrasive 
to brass screen and from 5 to 8 for abrasive to polyester screen; ill) an oil 
absorption of from 95 ml/lOO gm to 135 ml/100 gm; and iv) a radioactive dentin 
abrasion of from 25 to 90; and b) a' gel silica, comprising particles wherein said 
particles have: i) a mean particle size of from 5 to 11 microns (s.d. < 9); ii) an 
Einlehne r hardness of from 3 to 15 for abrasive to brass screen and from 8 to 20 for 
abrasive to polyester screen; iii) an oil absorption of from .60 ml/lOO gm to 130 
ml/100 rm; and iv) a radioactive dentin abrasion of from 80 to 200 wherein at' least 
70 % of all of said particles have a diameter of below 25 microns and wherein the 
pellicle cleaning ratio is from 90 to 135, preferably from 110 to 135, and the 
radioactive dentin abrasion is from 60 to 100, preferably from 65 to 85, with a 
pellicle cleaning ratio/radioactive dentin abrasion ratio of from 1.20 to 1.60, 
preferably 1.25 to 1.50, and wherein the ratio of precipitated silica to gel silica 
is from 90:10 to 60:40, preferably 80:20 to 60:40, respectively. 
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ABSTRACT: 

Oral compositions, such as oral gels and toothpastes, containing a novel abrasive. 
An amorphous silica abrasive composition, comprising: a) a precipitated silica, 
comprising particles wherein said particles have: i) a mean particle size of from 5 
to 11 microns (s.d. < 9); ii) an Einlehner hardness of from 0.8 to 2.5 for abrasive 
to brass screen and from 5 to 8. for abrasive to polyester screen; iii) an oil 
absorption of from 95 ml/lOO gm to 135 ml/lOO gm; and iv) a radioactive dentin 
abrasion of from 25' to 90; and b) a gel silica, comprising particles wherein said 
particles have: i) a mean particle size of from 5 to 11 microns (s.d. < 9); ii) an 
E inlehner hardness of from 3 to .15 for abrasive to. brass screen and from 8 to 20 for 
abrasive to polyester screen; iii) an oil absorption of from 60 ml/lOO gm to 130 
ml/100 gm; and iv) a radioactive dentin abrasion of from 80 to 200 wherein at least 
70 % of all of said particles' have a diameter of below 25 microns and wherein the 
pellicle cleaning ratio is from 90 to 135; preferably from 110 to 135, and the 
radioactive dentin abrasion is from 60 to 100, preferably from 65 to 85, with. a 
pellicle cleaning ratio/radioactive dentin abrasion ratio of from 1.20. to 1.60, 
preferably 1.25 to 1.50, and wherein the ratio of precipitated silica to gel silica 
is from 90:10 to 60:40, preferably 80:20 to 60:40, respectively. 
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Abstract Text (1) : - 

Oral compositions, such as oral gels and toothpastes, containing a novel abrasive. 

An amorphous silica abrasive composition comprising: a) a precipitated silica, said 
precipitated silica being a low structure precipitated silica having a narrow 
particle size range distribution of soft particles and having a mean value (MV) 
particle size ranging from 8 to 14 microns, an oil absorption ranging from 60 to 120 
cc/lOOg, and amercury intrusion (HGI) void volume of 1.0 to 4.0 cc/g; said 
precipitated silica, when formulated into a dentifrice, having a Pellicle Cleaning 
Ratio (PGR) of from 70 to 14 0 and a Radioactive Dentin Abrasion (RDA) value of from 
60 to 130; and wherein the ratio of said PGR to said RDA is at least 1.1; and 
wherein, as the particle size in microns increases in said silica, the RDA value 
remains substantially constant; and b) a gel silica comprising particles, preferably 
having: i) a mean particle size of from 5 to 11 microns (s.d. < 9); ii) an Einlehner 
hardness of from 3 to 15 for abrasive to brass screen and from 8 to 20 for abrasive 
to polyester screen; iii) an oil absorption of from 60 ml/100 gm to 130 , ml/100 gm; 
and iv] a radioactive dentin abrasion of from 80 to 200 wherein at least 70 % of all 
of said particles ha\'e a diameter of below 25 mic-'-ons and wherein the -pellicle 
cleaning ratio is from 90 to 135 and the radioactive dentin abrasion is from 60 to 
100 with a pellicle cleaning ratio/radioactive dentin abrasion ratio of from 1.20 to 
1.60 and wherein the ratio of precipitated silica to gel silica is from 90:10 to 
60:40, respectively. 
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ABSTRACT: 



Oral comiDositions , such as oral gels and toothpastes, containing a novel abrasive. 
An amorphous silica abrasive composition comprising: a) a precipitated silica, said 
precipitated silica being a low structure precipitated silica having a narrow 
particle size range distribution of soft particles and having a mean value (MV) 
particle size ranging from 8 to 14 microns, an oil absorption ranging from 60 to 120 
cc/lOOg, and a mercury intrusion (HGI) void volume of 1.0 to 4.0 cc/g; said 
precipitated silica, '-;hen formulated into a dentifrice, having a Pellicle Cleaning 
Ratio (PGR) of from 70 to 140 and a Radioactive Dentin Abrasion (RDA) value of from 
60 to 130; and wherein the ratio of said PCR to said RDA is at least 1.1; and 
wherein, as the particle size in microns increases in said silica, the RDA value 
remains substantially constant; and b)- a gel silica comprising particles, preferably 
having: i) a :aean particle size of from 5 to 11 microns (s.d. < 9); ii) an Einlehner 
hardness of from 3 to 15 for abrasive to brass screen and from 8 to 20 for abrasive 
to polyester screen; iii) an oil absorption of from 60 ml/100 gm to 130 ml/100 gm; 
and iv) a radioactive dentin abrasion of from 80 to 200 wherein at least 70 % of all 
of said particles ha^'e a diameter of belcw 25 microns and wherein the pellicle 
cleaning ratio is frcm 90 to 135 and the radioact'.ve dentin abrasion is from 60 to 
100 with a pellicle cleanincj ratio/radioactive dentin abrasion ratio of from 1,20 to 
1.60 and wherein the ratio of precipitated silica to gel silica is from 90:10 to 
60:40, respectively. 
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ABSTRACT: 

Oral compositions, such as oral gels and toothpastes, containing a novel abrasive. 
An amorphoun silica abrasive composition comprising: a) a precipitated silica, said 

precipitated silica being a low structure precipitated silica having a narrow ■ 
particle size range distribution of soft particles and having a mean value (MV) 
particle, size ranging from 8 to 14 microns, an oil absorption ranging from 60 to 120 
cc/lOOg, ani. a mercury intrusion (HGI) void volume of 1.0 to 4.0 cc/g; said 
prncipitat'-d silica, when formulated into a dentifrice, having a Pellicle Cleaning 
Ratio (?CR) of from 70 to 140 and a Radioactive E^ntin Abrasion (RDA) value of from 
60 to 3 30; and wherein the ratio of said PCR to said RDA is at least 1.1; and 
wherein, as the particle size in microns increases in said silica, the RDA value 
remains substantially constant; and b) a gel sili^:a comprising particles, preferably 
having: i) a mean particle size of from 5 to 11 macrons (s.d. < 9); ii) an Einlehner 
hardness of from 3 to 15 for abrasive to brass screen and. from 8 to 20 .for abrasive 
to polyester screen; iii) an oil absorption of fr-^.m 60 ml/100 gm to 130 ml/lOO gm; 
and iv) a radioactive dentin abrasion of from 80 ;.o 200 wherein at least 70 % of all 
of said particles have a diameter of below 25 micons and wherein the pellicle 
cleaning ratio is from 90 to 135 and the radioaC've dentin abrasion is from 60 to 
Iv. with .-^ pellicle cleaning ratio/radioactive d; tin abrasion ratio of from 1.20 to 

0 and '.'.herein the ratio of precipitated silicr to gel silica is from 90:10 to 
60:40, respectively. 
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AE - PUT - NO : 

US 5^58-53A 
EQUIVALi-:>JT-AnSTRACTS : 

An amor-houG silica ./.^rnsive coirpsn. (I) comprise- : (a) a pptd. silica having a mean 
particA: size of 5-1 -ir.rn (s.d.less than 9), Einl ^:' i- r hardnesG 0.8-2.5 Lor abrasive 
to n3 screen and -8 for abrasive to polyeste^- • ir^^on, oil absorption 95-135'^ 
cc/:n,-q and radioactive dentin abrasion (RDA) 25-. ); and (b) a gel silica comprising 
part icles of :iiean ar Acle size 5-11-mm (s.d. les- ::han 9), Einhleher hardness 3-15 
for ibrrir,i^^f to brasr ncreen and 8-20 for abrasiv to polyester screen, oil 
ab.^K rption C:-130 ml/lOCg and RDA 80-200. In (I) c least 70% of the particles have 
dia. he^ow 2^:-mm, pellicle cleaning ratio (PCR) if S'0-135 (pref . 110^135), RDA is 
60-:-^.) oref. 65-85), PCR : RDA ratio is 1.20-1.60 ':^ref. 1.25-1.50) and the ratio of 
(a) to ih) is 90:10 to 60:40 (pref. 80:20 to 60:4' . Also claimed is a dentifrice 
compsn. (11) contg. •'^.1-99.9% (I) and 0.1-99.9% c carrier. 

XJSF. - is specif ' ::ally a tocthpaste, tooth pc v i'-r, prophylaxis pasl'O, lozenge, 
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at leaf-. 70-5 of all ' '.vt particles have a diam--te: : less than 25 microns and where 
the pe].ide cl'^aning :;<'.';. i.o is 9C-135 and the rac ' .ctive dentin abrasirn is 60-100 
wii-}: : oellirie cleanin'/ rat io/ra ] ioactive dentin rrasion ratio of 1.20-1.60 and the 
ra' • c :: p-^-^c*' r i tatr* . r \ 1 i.r:a to ol silica is 90: )-*'): 40, respectively. 
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CLAIMS : 

What is claimed is : 

1. A silica abrasive composition comprising (a) silica gel (i) having a median 
particle size below about 7 microns, (ii) a pH of from about 6 to about 11, and 
(iii) ^a hardness defined by a powder RDA of 100 to 200, and a PGR of 100 to 
about 150 when said silica (a) is formulated by itself into a dentifrice paste; 
and (b) silica gel or precipitated silica having a median particle size of about 
7 microns or greater and having a hardness defined by a powder RDA of about 50 
to 180, and a PGR of about 80 to 105 when said silica (b) is formulated in a 
dentifrice paste; 

further wherein the weight ratio of (b) to (a) is at least 1:1. 

2. A silica composition of claim 1 wherein silica (a) has a median particle size 
of less than 4 microns. 

3. A silica composition of claim 1 wherein a dentifrice composition comprising 
(a) and (b) has an RDA of about 15 0 or below, a PGR of at least 80 and up to 
about 150, and an REA of less than 10. 

4. A silica composition of claim 1 wherein silica (a) is a hydrous gel having a 
pH of from about 7 . 5 to about 10.5 wherein the pH is measured in a 5% by weight 
aqueous slurry. 

5. A silica composition of claim 4 wherein the hydrous gel is prepared by 
contacting a hydrous gel with alkaline medium. 

6. A silica composition of claim 2 wherein silica (b) has a median particle size 
of at least 12 microns. 

7. A silica composition of claim 1 wherein the weight ratio of (b) to (a) is at 
least 2:1. 



8. A silica composition of claim 1 wherein silica gel (a) is hydrous gel having 
a total volatiles content in the range of about 5-30% by weight of the hydrous 



Record Display Form 



http://westbrs:8002^in/gate.exe?f=doc&...CLM&p_doc_^2=&p_doO=&^^ 



9. A silica composition of claim 4 wherein the median particle size of silica 
(a) is less than 4 microns, the median particle size of silica gel or 
precipitated silica (b) is at least 12 microns and the weight ratio of (b) to 
(a) is at least 2:1, 

10. A silica composition of claim 1 wherein the weight ratio of (b) to (a) is at 
least 2:1. 
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TITLE: Abrasive silica compositions and dentifrice compositions prepared therefrom 



Brief Summary Text (11) : 

U.S. Pat. No. 5,651,958 discloses using a combination of silicas in deiitifrices to 
balance cleaning with minimal abrasion to dentin and enamel surfaces. The '958 
patent discloses combining precipitated silica having a narrow particle size range 
distribution of soft particles having a mean value ranging from 8 to 14 microns with 
a silica gel in which 70% of the gel particles have a diameter below 25 microns and 
a Radioactive Dentin Abrasion from 62 to about 100. It is noted that the gel silica 
particles, have an Einlehner hardness from about 3 to about 15 for abrasive to a 
brass screen. 

Brief Summary Text (12) : 

U.S. Pat, No. 5,589,160 discloses a combination of two precipitated silicas to be 
used as a dentifrice abrasive. One of the precipitated silicas has a mean particle 
size of about 5 to 11 microns and an Einlehner hardness of 0.8 to 2.5 for abrasive 
to a brass screen. The other precipitated silica has a mean particle size of from 
about 5 to about 11 and an Einlehner hardness from about 3 to about 8 for abrasive 
to a brass screen. 

CLAIMS: 

1. A silica abrasive composition comprising (a) silica gel (i) having a median 
particle size below about 7 microns, (ii) a pH of from about 6 to about II, and 
(iii) a hardness defined by a powder RDA of 100 to 200, and a PCR of 100 to about 
150 when said silica (a) is formulated by itself into a dentifrice paste; and (b) 
silica gel or precipitated silica having a median particle size of about 7 microns 
or greater and having a hardness defined by a powder RDA of about 50 to 180, and a 
PCR of about 80 to 105 when said silica (b) is formulated in a dentifrice paste; 

further wherein the weight ratio of (b) to (a) is at least 1:1. 

8. A silica composition of claim 1 wherein silica gel (a) is hydrous gel having a 
total volatiles content in the range of about 5-30% by weight of the hydrous gel. 

9. A silica composition of claim 4 wher.ein the median particle size of silica (a) is 
less than 4 microns, the median particle size of silica gel or precipitated silica 
(b) is at least 12 microns and the weight ratio of (b) to (a) is at least 2:1. 
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TITLE: Abrasive silica compositions and dentifrice compositions prepared therefrom 
DATE-ISSUED: August 27, 2002 



INVENTOR- INFORMATION : 
NAME 

Thomas; Michael Bruce 
Ernest; Michael Vance 
Kempske; Sandra Joan 

ASSIGNEE-INFORMATION : 
NAME 
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PARENT -CASE: 

This is a division of application Ser. No. 09/056,688, filed Apr. 8, 1998 now U.S. 
Pat. No. 6,294,155. 

INT-CL: [07] A61 K 7/16 

US-CL-ISSUED: 424/49; 424/401, 424/484, 423/339, 423/335, 423/338 
US -CL- CURRENT: 424/49; 423/335, 423/338, 423/339, 424/401, 424/484 

FIELD-OF- SEARCH: 424/49, 424/401, 423/339 

ART-UNIT:; 1617 

PRIMARY -EXAMINER: Webman; Edward J. 
ASSISTANT-EXAMINER: Nguyen; Helen 
ATTY-AGENT-FIRM: Cross; Charles A. 



ABSTRACT:. 

Silica compositions for abrasive systems in dentifrice formulations are disclosed. 
The silica abrasive system comprises (a) silica gels having a median particle size 
below 7 microns, a pH of from about 6 to about 11 and powder RDA's of from 100 to 
about 200 and (b) silica gels or precipitates having a median particle size of 7 
microns or greater and powder RDA's of from 50 to about 180. Silica (a) is 
preferably prepared by contacting a hydrous silica gel with an alJcaline medium. 
Dentifrice compositions comprising the abrasive system has an RDA of 150 or less and 
PCR»s of at least 80 and up to about 150, and an REA of less than about 30 (as 
measured on the lU scale) . 
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DOCUMENT-IDENTIFIER: US 6419174 Bl 

TITLE: Abrasive compositions and methods for making same 
Detailed Descriptiion Text (30) : 

The precipitated silicas used in the abrasive compositions of this invention 
generally have the following properties: 10% Brass Einlehner hardness values in the 
range between 0.5 and 30, a BET value of 20 to 250 m.sup.2 /g, linseed oil 
absorptions between about 40 to about 200 cc/100 g, RDA (Radioactive Dentin 
.Abrasion) values between about 3 0 to about 200, and PGR (Pellicle Cleaning Ratio) ^ 
values of 50 to 200. However, it must be borne in mind that an average particle size 
of 3 to 15 microns for the silica is achieved in the reactor in the present 
invention by the recirculation loop 28 treatment discussed herein, without the need 
to include post -reactor drying and dry mil ling/ comminution procedures and related 
equipment. 

Detailed Description Text (85) : 

The Brass Einlehner (BE) Abrasion test used to measure the hardness of the 
precipitated silicas reported in this application involves an Einlehner AT- 1000 
Abrader generally used as follows: (1) a Fourdrinier brass wire screen is weighed 
and exposed to the action of a 10% aqueous silica suspension for a fixed length of 
time; (2). the amount of abrasion is then determined as milligrams brass lost from 
the Fourdrinier wire screen per 100,000 revolutions. The result, measured in units 
of mg loss, can be characterized as the 10% brass Einlehner (BE) abrasion value. 

Detailed Description Paragraph Table (2) : 

TABLE 1 WCl WC2 WC3 WC4 Silica Wet Cake WCl (dry*) WC2 (dry) WC3 (dry) WC4 (dry) % 

H. sub.2 O 54.64 5.7 46.7 5.9 49.7 5.6 53.05 5.2 % 325 Mesh 1.92 0,01 1.17 0.00 4.12 
0.04 1.0 0.00 5% pH -- 7.72 -- 6.50 -- 7.35 7.49 % Na . sub . 2 SO. sub. 4 -- <0.35 
<0.35 <0.35 <0.35 MPS, (.mu.m) 11 7.70 6.93 6.26 -10.45 9.20 8.94 7.90 TAPPI 
Brightness 98.4 96.5 97.3 96.0 97.5 95.1 97.7 96.9 CTAB S.A., m.sup.2 /g -- 46 -- 32 
-- 47 .43 BET S.A., m.sup.2 /g 242 -- 214 209 -- 245 Oil Absorption, (cc/100 
g) 74 L_ 49 -- 67 -- 87 Hg Intrusion- (mL/g) -- 2.1806 -- 1.1906 -- 1.3688 -- 

I. 7738 Einlehner Abrasion -- 4.86 -- 8.1 -- 7.84 -~ 7.64 Dry product, mg Einlehner 
Abrasion 3.51 12.28 --7.68 -- 7.28 -- Wet cake, mg *comparison runs in which the 
wet cake was spray dried and milled as described above in the protocol provided 
under the Silica Wet Cake 1 heading. 

CLAIMS : 

5. The abrasive composition according to claim 3, wherein the water-insoluble 
abrasive particles are selected from the group consisting of precipitated silica, 
silica gel, dicalcium phosphate, dicalcium phosphate dihydrate, calcium 
pyrophosphate and precipitated calcium carbonate. 

9. The abrasive composition according to claim 6, wherein the precipitated silica 
has a brass Einlehner value of about 0 , 5 to about 30, a PCR of about 50 to about 
200, an RDA value of about 30 to about 200, and a linseed oil absorption value from 
about 40 to about 200 cc/100 g. 
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CLAIMS : 

What is claimed is: 

1. An abrasive slurry, comprising undried water insoluble synthetic abrasive 
particles in combination with a liquid medium comprising humectant, whereby the 
synthetic abrasive particles are suspended in the slurry. 

2. An abrasive slurry, comprising: a liquid medium comprising humectant; and 
water-insoluble synthetic abrasive particles suspended in the liquid medium, 
wherein said synthetic abrasive particles being derived from a precipitation 
reaction without being dried and dry comminuted before being suspended in said 
liquid medium. 

3. An abrasive composition, comprising: a liquid medium comprising humectant; 
and water-insoluble synthetic abrasive particles suspended in the liquid medium, 
wherein said synthetic abrasive particles being derived from a precipitation 
reaction without being dried or dry comminuted before being suspended in said 
liquid medium; where the abrasive composition is essentially devoid of 
polysaccharide . 

4. The abrasive composition according to claim 3, wherein the abrasive 
composition has a viscosity of ranging from 100 cP to 700,000 cP, measured at 
25. degree. C. measured on a Brookfield 1/2 RVDV II Viscometer with a T-F 
spindle, rpm=5 . 0 on a Helipath stand, and a solids settling rate of less than 30 
wt % after three weeks storage at about: 25. degree. C. 

5. The abrasive composition according to claim 3, wherein the water- insoluble 
abrasive particles are selected from the group consisting of precipitated 
silica, silica gel, dicalcium phosphate, dicalcium phosphate dihydrate, calcium 
pyrophosphate and precipitated calcium carbonate. 

6. The abrasive composition according to claim 3, wherein the water- insoluble 
abrasive particles comprise precipitated silica. 

7. The abrasive composition according to claim 6, wherein the precipitated 
silica particles have a median particle size of about 1 to about 15 microns 
( .mu.m) . 
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8. The abrasive composition according to claim 6, wherein the precipitated 
silica particles have a median particle size of about 3 to about 10 microns 
( .mu.m) . 

9. The abrasive composition according to claim 6, wherein the precipitated 
silica has a brass Einlehner value of about 0.5 to about 30, a PGR of about 50 
to about 2 00, an RDA value of about 30 to about 200, and a linseed oil 
absorption value from about 40 to about 200 cc/100 g. 

10. The abrasive composition according to claim 3, wherein the humectant 

comprises a polyol . 

11. The abrasive composition according to claim 3, wherein the humectant is 
selected from the group consisting of glycerin, sorbitol, polyethylene glyol, 
polypropylene glycol, hydrogenated starch hydrolyzate, xylitol, lactitol, and 
hydrogenated corn syrup, used singly or as mixtures thereof. 

12. The abrasive composition according to claim 3, comprising from about 10 to 
about 60 weight percent of abrasive particles, from about 3 to about 80 weight 
percent of humectant, and from about 5 to about 50 weight percent water. 

.13. A method for preparing an abrasive composition, comprising the steps of; 
providing a reaction system including a reaction container and a high shear 
mixing means arranged for treating reaction mixture' contents of the reaction 
container; introducing into the reaction system, as the reaction mixture 
contents, alkali silicate and acid into the reaction system with inter-mixing 
thereof to form precipitated silica; withdrawing an approximately 5 vol. % to 
approximately 50 vol. % per minute portion of the total volume of the reaction 
mixture contents of the reaction container and conducting the withdrawn portion 
through the high shear mixing means and re -introducing such conducted volume of 
reaction mixture contents back into the reaction container after passage through 
the high shear mixing means; separating the precipitated silica from the 
reaction mixture with a filter to provide a filter cake; washing the filter 
cake; and fluidizing the precipitated silica in the filter cake by combining 
humectant with the precipitated silica, to provide a suspension of abrasive 
particles containing humectant. 

14. A method according to claim 13, wherein said reaction system includes a 
recirculation loop for withdrawal of the portion of the flowable reaction 
mixture contents in the reaction container from a first location thereof and 
re-introduction of said portion back into the reaction container at a second 
location thereof, where the recirculation loop includes pumping means and the 
high shear mixing means, where the high shear mixing means comprises an in-line 
high shear mixer. 

15. The method according to claim 14, wherein said acid is introduced at the 
high shear in-line mixer into the portion of the reaction mixture contents 
passing through the recirculation loop. 

16. The method according to claim 14, wherein the high shear mixer comprises a 
rotor/stator mixer. 

17. The method according to claim 13, wherein the abrasive composition comprises 
a plurality of precipitated silica particles having a median particle size of 

about 1 micron to about 30 micron. 

18. The method according to claim 13, wherein the abrasive composition comprises 
a plurality of precipitated silica particles having a median particle size of 
about 3 micron to about 15 micron. • 

19. The method according to claim 14, wherein the withdrawing step comprises 
passing approximately 8 vol. % to 22 vol. % per minute of the volume of the 
contents of the reaction container through the recirculation loop. 

20. The method according to claim 13, wherein the humectant is present in the 
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abrasive composition in an amount of about 3 to about 80 wt %. 

21. The method according to claim 13, further comprising adding a preservative 

to the suspension of abrasive particles with mixing. 

22. The method according to claim 20, wherein the preservative is selected from 
the group consisting of sodium benzoate, tetrasodium pyrophosphate, 

propyl -p-hydroxy-benzoate, and methyl -p-hydroxy-benzoate (methyl paraben) . 

23. The product of the method of claim 13. 
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ART-UNIT:- 1614 

PRIMARY -EXAMINER: Rose; Shep K. 
ATTY- AGENT- FIRM: Nieves; Carlos 

ABSTRACT : 

Abrasive compositions comprised of water- insoluble abrasive polishing agents 
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suspended in a liquid medium in combination with humectant, and methods for making 
same. The inventive abrasive compositions are rheologically stable, 

settling-resistant, and re-agglomeration resistant, even during and after transport 
and/or storage before end-use, such as incorporation into dentifrice formulations or 
other oral cleaning compositions. The high settling-resistance of the inventive 
abrasive composition makes it possible to avoid the need before end use for 
temporary stabilizers such as inorganic suspending agents (e.g., clays, fumed 
silicas) or organic binders (e.g., polysaccharides). Also, the abrasive compositions 
contain abrasive particles having improved brightness as compared to abrasive 
particles made via drying and dry comminution processing. 

23 Claims, 2 Drawing figures 
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Detailed Description Text . (30) : . . 

The precipitated silicas used in the abrasive compositions of this invention 
generally have the following properties: 10% Brass Einlehner hardness values in the 
range between 0.5 and 30, a BET value of 20 to 250 m.sup.2 /g, linseed oil 
absorptions between about 40 to about 200 cc/lOO g, RDA (Radioactive Dentin 
Abrasion) values between about 30 to about 200, and PGR (Pellicle Cleaning Ratio) ^ 
values of 50 to 200. However, it must be borne in mind that an average particle size 
of 3 to 15 microns for the silica is achieved in the reactor in the present 
invention by the recirculation loop 2 8 treatment discussed herein, without the need 
to include post-reactor drying and dry mil ling/ comminution procedures and related 
equipment:. 

Detailed Description Text (95) : 

The Brass Einlehner (BE) Abrasion test used to measure the hardness of the 
precipitated silicas reported in this application involves an Einlehner AT-1000 
Abrader generally used as follows: (1) a Fourdrinier brass wire screen is weighed 
and exposed to the action of a 10% aqueous silica suspension for a fixed length of 
time; (2) the amount of abrasion is then determined as milligrams brass lost from 
the Fourdrinier wire screen per 100,000 revolutions. The result, measured in units 
of mg loss, can be characterized as the 10% brass Einlehner (BE) abrasion value. 

Detailed Description Paragraph Table (2) : 

TABLE 1 Silica Slurry Product Physicals WCl Silica Wet Cake WCl (dry) WC2 WC2 (dry) 
WC3 WC3 (dry) WC4 -WC4 (dry) % H.sub.2 0 54.64 5.7 46.7 5.9 49.7 5.6 53.05 5.2 % 325 
Mesh 1.92 0.01 1.17 0.00 4.12 0.04 1.0 0.00 5% pH 7.72 6.50 7.35 -- 7.49 % 
Na.sub.2 SO. sub. 4 -- <0.35 <0.35 -- <0.35 -- <0.35 MPS, (.mu.m) 11 7.70 6.93 6.26 
10.45 9.20 8.94 7.90 TAPPI Brightness 98.4 96.5 97.3 96.0 97.5 95.1 97.7 96.9 CTAB 
S.A., m.sup.2 /g -- 46 -- 32 -- 47 43 BET SA. , m.sup.2 /g 242 214 209 
245 oil Absorption, 74 -- 49 67 -- 87 (cc/lOO g) Hg Intrusion - (mL/g) 
2.1806 1.1906 -- 1.3688 1.7738 Einlehner Abrasion -- 4.86 -- 8.1 -- 7.84 -- 
7.64 Dry product, mg Einlehner Abrasion 3.51 12 . 2'8 -- 7.68 7.28 -- Wet cake, 
mg *comparison runs in which the wet cake was spray dried and milled as described 
above in the protocol provided under the Silica Wet Cake 1 heading 

CLAIMS : 

2. The dentifrice composition according to claim 1, wherein the water-insoluble 
abrasive particles are selected from the group consisting of precipitated silica, 
silica gel, dicalcium phosphate, calcium pyrophosphate arid precipitated calcium 
carbonate . 

5. The dentifrice composition according to claim 3, wherein the precipitated silica 
has a brass Einlehner value of about 0.5 to about 30, a PGR of about 50 to about 
200, an RDA value of about 30 to about 200, and a linseed oil absorption value from 
about 40 to about 200 cc/100 g. 
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CLAIMS : 

What is claimed is: 

1. A dentifrice composition, comprising combining an abrasive slurry, binder, 
and optionally a source of water soluble fluoride, wherein the abrasive slurry 
is prepared by dispersing undried water insoluble synthetic abrasive particles 
with a liquid medium comprising humectant, whereby the synthetic abrasive 

particles are suspended in the slurry. 

2. The dentifrice composition according to claim 1, wherein the water-insoluble 
abrasive particles are selected from the group consisting of precipitated 
silica, silica gel, dicalcium phosphate, calcium pyrophosphate and precipitated 
calcium carbonate. 



3. The dentifrice composition according to claim 1, wherein the water-insoluble 
abrasive particles comprise precipitated silica. 

4. The dentifrice composition according to claim 3, wherein the precipitated . 
silica particles have a median particle size of about 1 to about 15 microns 

( . mu . m) . 

5. The dentifrice composition according to claim 3, wherein the precipitated 
silica has a brass Einlehner value of about 0.5 to about 30, a PCR of about 50 
to about 200, an RDA value of about 30 to about 200, and a linseed oil 
absorption value from about 40 to about 200 cc/100 g. 

6. The dentifrice composition according to claim 1, wherein the humectant 
comprises a polyol . 

7. A dentifrice composition, comprising: binder, flavoring agent, a suspension 
of synthetic abrasive particles, and optionally a source of water soluble 
fluoride, wherein the suspension of synthetic abrasive particles is a product of 
the steps comprising providing a reaction system including a reaction container 
and a high shear mixing means arranged for treating reaction mixture contents of 
the reaction container; introducing into the reaction system, as the reaction 
mixture contents, alkali silicate and acid into the reaction system with 



Record Display Fomi 



http://wcstbrs:8002^in/gate.exe?f^oc&...CLM&p_doc_2=&p_docJ=&p_doc_^ 



intermixing thereof to form precipitated silica; withdrawing approximately 5 
vol. % to approximately 50 vol. % per minute portion of the total volume of the 
reaction mixture contents of the reaction container and conducting the withdrawn 
portion through the high shear mixing means and re -introducing such conducted 
volume of reaction mixture contents back into the reaction mixture in the 
reaction container after passage through the high shear mixing means; separating 
the precipitated silica from the reaction mixture with a filter to provide a 
filter cake; washing the filter cake; and fluidizing the precipitated silica in 
the filter cake by combining humectant with the precipitated silica to provide 
the suspension of synthetic abrasive particles. 

8. A method for preparing a dentifrice composition, comprising the steps of: 

providing an abrasive slurry comprising undried water insoluble synthetic 
abrasive particles in combination with a liquid medium comprising humectant, 
whereby the synthetic abrasive particles are suspended in the slurry; and 

mixing said abrasive slurry with a flavoring agent. 

9. The method of claim 8, wherein the abrasive slurry comprises a water content 

less than' about 50 weight percent. 

10. The method of claim 8, wherein said water- insoluble abrasive particles being 
derived from a precipitation reaction without being dried and dry comminuted 

before being suspended in said liquid medium. 

11. A method for preparing a dentifrice composition, comprising the steps of: 

providing a reaction system including a reaction container and a high shear 
mixing means arranged for treating reaction mixture contents of the reaction 

container; 

introducing into the reaction system, as the reaction mixture contents, alkali 
silicate and acid into the reaction system with inter-mixing thereof to form 

precipitated silica; 

withdrawing approximately 5 vol. % to approximately 50 vol. % per minute portion 
of the total volume of the reaction mixture contents of the reaction container 
and conducting the withdrawn portion through the high shear mixing means and 
re- introducing such conducted volume of reaction mixture contents back into the 
reaction mixture in the reaction container after passage through the high shear 
mixing means ; 

separating the precipitated silica from the reaction mixture with a filter to 

provide a filter cake; 

washing the filter cake; 

fluidizing the orecipitated silica in the filter cake by combining humectant 
with the precip:.'cated silica, to provide a suspension of abrasive particles 
containing humectant; and 

combining said suspension of abrasive particles with a flavoring agent. 

12. A method according to claim 11, wherein said reaction system includes a 
recirculation loop for withdrawal of the portion of the flowable reaction 
mixture contents in the reaction container from a first location thereof and 
re-introduction of said portion back into the reaction container at a second 
location thereof, wherein the recirculation loop includes pumping means and an 
in-line- high sV.ear mixer. 

13. The method according to claim 12, wherein said acid is introduced at the 
high shear in-line mixer into the portion of the reaction mixture contents 
passing through the recirculation loop. 
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14. The method according to claim 11, wherein the high shear mixer comprises a 

rotor/stator mixer. 

15. The method according to claim 11, wherein the abrasive composition comprises 
a plurality of precipitated silica particles having a median particle size of 
about 1 micron to about 3 0 micron. 

16. The method according to claim 11, wherein the abrasive composition comprises 
a plurality of precipitated silica particles having a median particle size of 
about 3 micron to about 15 micron . 

17. The method according to claim 12, wherein the withdrawing step comprises 
pissing approximately 8 vol. % to 22 vol. % per minute of the volume of the 
c'ljntents of the reaction container through the recirculation loop. 

18. The method according to claim 11, vyherein the humectant is present in the, 
suspension of abrasive particles in an amount of about 3 to about 80 wt. % 
humectant . 

19. The method according to claim 11, further comprising adding a preservative 
to the suspension of abrasive particles with mixing. 

20.. The method according to claim 11, wherein the preservative is selected from 

the group consisting of sodium benzoate, tetrasodium pyrophosphate, 

p jopyl-p-hydroxy-benzoate, and methyl -p-hydroxy-benzoate (methyl paraben) . 

21. The method according to claim 11, further comprising continuously 
mnintaining the aqueous suspension of abrasive particles at a total liquid 
content of at least 2 0 v^t % . f rom after the withdrawing step up until initiating 

said combinir;g step. 

22. The method according to claim 11, wherein said combining step further 
comprises adding at least one of water, additional humectant, a source of water 
soluble fluoride ions, binder, flavoring agent, coloring agent, whitening agent, 
preservative, tarter control compound, foaming, agent, and/or ant i -microbial 
ajent . 

23. The method according to claim 11, further comprising the step of wet milling 
t.:e suspension o*: abrasive particles after introducing the humectant and before 

tne combining step. 

24. The method according to claim 11, further comprising the step of screening 
the suspension of abrasive particles after introducing the humectant and before 
the combining step. 

25. The product of the method of claim 11. 
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ART-UNITr 1614 

PRIMARY -EXAMINER: Rose; Shep K. 

ATTY- AGENT- FIRM: Nieves ; Carlos Goodrich; David Mitchell 
ABSTRACT : 

Methods of making dentifrice compositions including, as a raw material ingredient 

thereof, abrasive compositions comprised of water-insoluble abrasive polishing 
agents suspended in a liquid medium in combination with humectant, and the unique 
dentifrice compositions made in this manner. 

25 Claims, 2 Drawing figures 
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TITLE: Abrasive silica compositions and dentifrice compositions prepared therefrom 



Brief Summary. Text (11) : 

U.S. Pat. No. 5,651,958 discloses using a combination of silicas in dentifrices to 
balance cleaning with minimal abrasion to dentin and enamel surfaces. The '958 
patent discloses combining precipitated silica having a narrow particle size range 
distribution of soft particles having a mean value ranging from 8 to 14 microns with 
a silica gel in which 70% of the gel particles have a diameter below 25 microns and 
a Radioactive Dentin Abrasion from 62 to about 100. It is noted that the gel silica 
particles have an Einlehner hardness from about 3 to about 15 for abrasive to a 
brass screen. 

Brief Summary Text (12) : " 

U.S. Pat .. No. 5, 589, 160 discloses a combination of two precipitated silicas to be 
used as a; dentifrice abrasive. One of the precipitated silicas has a mean particle 
size of about 5 to 11 microns and an Einlehner hardness of 0.8 to 2.5 for abrasive 
to a brass screen. The other precipitated silica has a mean particle size of from 
about 5 to about 11 and an Einlehner hardness from about 3 to about 8 for abrasive 
to a. brass screen. 

UiS Reference Patentee Name (11) : 
Einlehner 

US Reference Group (11) : 
4633701 1.9870100 Einlehner 

CLAIMS : 

1. A dentifrice composition comprising humectant and a silica abrasive system, said 
abrasive system comprising 

(a) silica gel (i) having a median particle size below about 7 micron, (ii) a pH of 
from about 6 to about' 11, and (iii) a hardness defined by a powder RDA of 100 to 
200, and a PGR of 100 to about 150 when said silica (a) is formulated by itself into 

a dentifrice paste; and 

(b) silica gel or precipitate having a median particle size of about 7 microns or 
greater and having a hardness defined by a powder RDA of about 50 to 180 and a PCR 
of about 80 to' about 105 when said silica (b) is formulated by itself into a 

dentifrice paste ; 

wherein particle sizes are determined by laser diffraction and further wherein the 
weight ratio of (b) to (a) is at least 1:1, and the dentifrice composition 
comprising (a) and (b) has an RDA of about 150 or below, and a PCR of at least 80, 
and up to about 150, and an REA of less than about 30, as measured on the lU scale. 

2. A dentifrice composition of claim 1 wherein silica gel (a) has a median particle 
size of less than 4 microna. 

4. A dentifrice composition of claim 1 wherein silica gel (a) is hydrous silica gel 
with a pH of from about 7.5 to about 10.5 as measured in an aqueous slurry 
containing 5% by weight silica. 
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5. A dentifrice composition of claim 1 wherein the silica gel (a) is prepared by 
contacting a hydrous gel with an alkaline medium. 

6. A dentifrice composition of claim 4 wherein the silica gel (a) is prepared by • 
contacting a hydrous gel with sodium carbonate. 

7. A dentifrice composition of claim 2 wherein silica gel or precipitate (b) has a 
median particle size of at least 12 microns. 

9. A dentifrice composition of claim 1 wherein silica gel (a) has a total volatiles 
content in the range of about 5-30% by weight of silica gel (a) . 

10. A dentifrice composition of claim 4 wherein the median particle size of silica 

gel (a) is less than 4 microns, the median particle size of silica gel or 
precipitate (b) is at least 12 microns and the weight ratio of (b) to (a) is at 
least 2:1. 



Record Display Form 



http://westbrs:8002/bin/gate.exe?f^oc&:..CLM&p_doc_2=&p_doc_3=&p_^ 



□ 



Generate Collection 



Print 



L2 : Entry 4 of 6 



File: USPT 



Sep 25, 2001 



US-PAT-NO: 6294155 

DOCUMENT- IDENTIFIER: US 62 94155 Bl 

TITLE: Abrasive silica compositions and dentifrice compositions prepared therefrom 
DATE-ISSUED: September 25, 2001 



INVENTOR- INFORMATION : 
NAME 

Thomas; Michael Bruce 
Ernest; Michael Vance 
Kempske; Sandra Joan 



CITY 

Pasadena 

Catonsville 

Baltimore 



STATE 
MD. 
MD 
MD 



ZIP CODE 



COUNTRY 



US -CL- CURRENT: 424/49; 423/339 



CLAIMS : 



What is claimed is: 

1. A dentifrice composition comprising humectant and a silica abrasive system, 
said abrasive system comprising 

(a) silica gel (i) having a median particle size below about 7 micron, (ii) a pH 
of from about 6 to about 11, and (iii) a hardness defined by a powder RDA of 100 
to 200, and a PCR of 100 to about 150 when said silica (a) is formulated by 
itself into a dentifrice paste; and 

(b) silica gel or precipitate having a median particle size of about 7 microns 
or greater and having a hardness defined by a powder RDA of about 50 to 180 and 
a PCR of about 80 to about 105 when said silica (b) is formulated by itself into 
a dentifrice paste; 

wherein particle sizes are determined by laser diffraction and further wherein 

the weight ratio of (b) to (a) is at least 1:1, and the dentifrice composition 
comprising (a) and (b) has an RDA of about 150 or below, and a PCR of at least 
80, arid up to about 150, and an REA of less than about 30, as measured on the lU 
scale.; 

2. A dentifrice composition of claim 1 wherein silica gel (a) has a median 

particle size of less than 4 microns. 

3. A dentifrice composition of claim 1 wherein the composition has an REA of 
less than 10. 



4. A dentifrice composition of claim 1 wherein silica gel (a) is hydrous silica 
gel with a pH of from about 7 . 5 to about 10.5 as measured in an aqueous slurry 
containing 5% by weight silica. 

5. A dentifrice composition of claim 1 wherein the silica gel (a) is prepared by 
contacting a hydrous gel with an alkaline medium. 

6. A dentifrice composition of claim 4 wherein the silica gel (a) is prepared by 
contacting a hydrous gel with sodium carbonate. 
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7. A dentifrice composition of claim 2 wherein silica gel or precipitate (b) has 
a median particle size of at least 12 microns. 

8. A dentifrice composition of claim 7 wherein the weight ratio of (b) to (a) is 
at least 2:1. 

9. A dentifrice composition of claim 1 wherein silica gel (a) has a total 
volatiles content in the range of about 5-30% by weight of silica gel (a) . 

10. A dentifrice composition of claim 4 wherein the median particle size of 
silica gel (a) is less than 4 microns, the median particle size of silica gel or 
precipitate (b) is at least 12 microns and the weight ratio of (b) to (a) is at 
least 2:1. 

11. A 'dentifrice composition of claim 1 wherein the silica abrasive system 
comprises about 5 to about 50% by weight of the total dentifrice composition. 
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FOREIGN-PAT-NO PUBN-DATE COUNTRY US-CL 

9609033 March 1996 WO 

OTHER PUBLICATIONS 

Size Enlargement of Particles. Kirk-Othmer Encyclopedia of Chemical Technology, 
Third Edition. John Wiley & Sons. N.Y. vol. 21:pp. 106-131. (1983). 

ART-UNIT: 169 

PRIMARY -EXAMINER: Harrison; Robert H. 
ATTY- AGENT -FIRM: Cross; Charles A. 

ABSTRACT: 

Silica compositions for abrasive systems in dentifrice formulations are disclosed. 
The silica abrasive system comprises (a) silica gels having a median particle size 
below 7 microns, a fH of from about 6 to about 11 and powder RDA's of from 100 to 
about 200 and (b) silica gels or precipitates having a median particle size of 7 
microns or greater and powder RDA's of from 50 to about 180. Silica (a) is 
preferably prepared by contacting a hydrous silica gel with an alkaline medium. 
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Dentifrice compositions comprising the abrasive system has an RDA of 150 or. less and 
PCR's of at least 80 and up to about 150, and an REA of less than about 30 (as 
measured on the lU scale) . 

11 Claims, 0 Drawing figures 
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Brief Summary Text (16) : 

ii.) an Einlehner hardness of from about 0.8 to about 2.5 for abrasive to brass 
screen and from about 5 to about 8 for abrasive to polyester screen; 

Brief Summary Text (21) : 

ii.) an Einlehner hardness of from about 3 to about 15 for abrasive to brass screen 
and from about 8 to about 2 0 for abrasive to polyester screen; 

Brief Summary Text (34) : 

The amorphous precipitated and gel silicas used to form the combinatory compositions 
of the present invention are further characterized by means of their respective 
Einlehner . hardness values. Radioactive Dentin Abrasion (RDA) values and oil 
absorption values . • ' • 

Brief Summary Text (35) : 

Einlehner hardness values are measured using an Einlehner At-1000 Abrader to measure 
the softness of the silicas in the following manner: A Fourdrinier wire screen is 
weighed and exposed to the action of a 10% aqueous silica suspension for a certain 
length of time. The amount of abrasion is then determined as milligrams weight lost 

of the Fourdrinier wire screen per 100 ,000 revolutions. Brass Einlehner (BE) and 
Polyester Einlehner (PE) results are expressed in milligrams. 

CLAIMS: 

1. An amorphous silica abrasive composition, comprising: 

a. ) a precipitated silica, comprising particles wherein said particles have: 

i. ) a mean particle size of from about 5 to about 11 microns (s.d. <9) ; 

ii. ) an Einlehner hardness of from about 0.8 to about 2.5 for abrasive to brass 
screen and from about 5 to about 8 for abrasive to polyester screen; 

iii. ) an oil absorption of from about 95 ml/100 gm to about 135 ml/100 gm; and 

iv. ) a radioactive dentin abrasion of from about 25 to about 90; and 

b. ) a gel silica, comprising particles wherein said particles have: 

i. ) a mean particle size of from about 5 to about 11 microns (s.d, <9) ; 

ii. ) an Einlehner hardness of from about 3 to about 15 for abrasive to brass screen 
and from about 8 to about 2 0 for abrasive to polyester screen; 

iii. ) an oil absorption of from about 60 ml/100 gm to about 130 ml/100 gm; and 
iv) a radioactive dentin abrasion of from about 80 to about 200 

wherein at least about 70% of all of said particles have a diameter of below about 
25 microns and wherein the pellide cleaning ratio is from about 90 to about 135 and 
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the radioactive dentin abrasion is from about 60 to about 100 with a pellide 
cleaning ratio/radioactive dentin abrasion ratio of from about 1.20 to about 1.60 
and wherein the ratio of precipitated silica to gel silica is from about 90:10 to 

about 60:40, respectively. 

9. A dentifrice composition, comprising: 

A) , from about 0*1% to about 99% of an amorphous silica abrasive composition, 

comprising: 

a. ) a precipitated silica, comprising particles wherein said particles have: 

i. ) a mean particle size of from about 5 to about 11. microns (s.d. <9) ; 

ii. ) an Einlehner hardness of from about 0. 8 to about, 2.5 for abrasive to brass 
screen and from about 5 to about 8 for abrasive to polyester screen; 

iii. ) an oil absorption of from about 95 ml/100 gm to about 135 ml/100 gm; and 

iv. ) a radioactive dentin abrasion of from about 25 to about 90; and 

b. ) a gel silica, comprising particles wherein said particles have: 

i. ) a mean particle size of from about 5 to about 11 microns (s.d. <9) ; 

ii. ) an Einleh ner hardness of from about 3 to about 15 for abrasive to brass screen 
and from about 8 to about 2 0 for abrasive to polyester Screen; 

iii. ) an oil absorption of from about 130 ml/lOO gm to about 60 mI/100 gm; and 
iv) a radioactive dentin abrasion of from about 80 to 200 

wherein at least about 70% of said particles have a diameter of below about 25 
microns and wherein the pellide cleaning ratio is from about 90 to about 135 and the 
radioactive dentin abrasion is from about 60 to about 100 with a pellicle cleaning 
ratio/radioactive dentin abrasion ratio of from about 1.20 to about 1.60 and wherein 
the ratio of precipitated silica to gel silica is from about 90:10 to about 60:40, 
respectively; and 

B) . from about 0.1% to about 99% of an orally-acceptable dentifrice carrier. 
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CLAIMS: • 

What IS claimed is: 

1. An amorphous silica abrasive composition, comprising: 

a. ) a precipitated silica, comprising particles wherein said particles have: 

i. ) a mean particle size of from about 5 to about 11 microns (s.d. <9) ; 

ii. ) an Einlehner hardness of from about 0 . 8 to about. 2. 5 for abrasive to brass 
screen and from about 5 to about 8 for abrasive to polyester screen; 

iii. ) :an oil absorption of from about 95 ml/lOO gm to about 135 ml/100 gm; and 

iv. ) a radioactive dentin abrasion of from about 25 to about 90; and 

b. ) a gel silica, comprising particles wherein said particles have: 

1. ) a mean particle size of from about 5 to about 11 microns (s.d. <9) ; 

ii. ) an Einlehner hardness of from about 3 to about 15 for abrasive to brass 
screen and from about 8 to about 20 for abrasive to polyester screen; 

iii. ) ;an oil absorption of from about 60 ml/100 gm to about 130 ml/100 gm; and 

iv) a radioactive dentin abrasion of from about 80 to about 200 

wherein at least about 70% of all of said particles have a diameter of below 
about 25 microns and wherein the pellide cleaning ratio is from about 90 to 
about 135 and the radioactive dentin abrasion is from about 60 to about 100 with 
a pellide cleaning ratio/radioactive dentin abrasion ratio of from about 1.20 to 
about :1. 60 and wherein the ratio of precipitated silica to gel silica is from 
about 90:10 to about 60:40, respectively. 

2. An amorphous silica abrasive composition according to claim 1, wherein the 
pellicle cleaning ratio is from about 90 to about 135, the radioactive enamel 
abrasion is from about 2.5 to about 5 and wherein the pellicle cleaning 
ratio/radioactive enamel abrasion ratio of said amorphous silica abrasive 
composition is greater than about 30. 
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3. An amorphous silica abrasive composition according to claim 2, wherein the 
ratio of said silicas is from about 80:20 to about 35:65. 

4. An ; amorphous silica abrasive composition according to claim 3, wherein the 
pellicle cleaning ratio is from about 110 to about 135. . 

5. An antdrphous silica abrasive composition according to claim 4, wherein the 
radioactive dentin abrasion is from about 65 to about 85. 

6. An amorphous silica abrasive composition according to claim 5, wherein the 
pellicle cleaning ratio/radioactive dentin abrasion ratio of said abrasive is 
from about 1.60 to about 1.75. 

7. An ; amorphous silica abrasive composition according to claim 6, wherein the 
radioactive enamel abrasion is from about 2.5 to about 3.5. 

8. An amorphous silica abrasive composition according to claim 7, wherein the* 
pellicle cleaning ratio/radioactive enamel abrasion ratio of said abrasive is 
from about 35 to about 44. . • 

9. A dentifrice composition, comprising: 

A) , from about 0.1% to about 99% of an amorphous silica abrasive composition, 
comprising': 

a. ) a precipitated silica, comprising particles wherein said particles have: 

i. ) a mean particle size of from about 5 to about 11 microns (s.d. <9) ; 

ii. ) an Einlehner hardness of from about 0 . 8 to about 2.5 for abrasive to brass 
screen and from about 5 to about 8 for abrasive to polyester screen; 

iii. ) an oil absorption of from about 95 ml/100 gm to about 135 ml/100 gm; and 

iv. ) a radioactive dentin abrasion of from about 25 to about 90; and 

b. ) a gel silica, comprising particles wherein said particles have: . 

i. ) a mean particle size of from about 5 to about 11 microns {s.d. <9) ; 

ii. ) an Ein l ehner hardness of from about 3 to about 15 for abrasive to brass 
screen and from about 8 to about 2 0 for abrasive to polyester screen; 

iii. ) -an oil absorption' of from about 130 ml/100 gm to about 60 ml/100 gm; and 
iv) a ;radioactive dentin abrasion of from about 80 to 200 

wherein at least about 70% of said particles have a diameter of below about 25 
microns and vhe^-'^in the pellide cleaning ratio is from about 90 to about 135 and 
the radioactive dentin abrasion is from about 60 to about 100 with a pellicle 
cleaning rat io/ radioactive dentin abrasion ratio of from about 1.20 to about 
1.60 and v.'hcrein the ratio of precipitated silica to gel silica is from about 
90:10 to about 60:40, respectively; and 

B) . from about 0.1% to about 99% of an orally-acceptable dentifrice carrier. 

10. A dentifrice composition according to claim 9, wherein said composition 
further comprises a fluoride ion source wherein the fluoride ion source is 
selected from th,.3 group consisting of sodium fluoride, stannous fluoride, sodium 
monof Inorophospl-.n te , potassium fluoride and mixtures thereof. 

11. A dentifrice composition according to claim 10, further comprising a 
surfactant selected from tlie group consisting of sarcosinate surfactants, 
isethionate surfactants and taurate surfactants. 
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12. A dentifrice composition according to claim 11, further comprising from 
about 0.1% to about 2.5% of a chelating agent selected from the group consisting 
of tartaric acid and pharmaceutically-acceptable salts thereof, citric acid and 

alkali metal citrates and mixtures thereof.' 

13. A oentifric? composition according to claim 12, wherein said composition has 
a pH above about 7 and wherein the surfactant is selected from the group 
consisting of sodium lauroyl sarcosinate, sodium decyl sarcosinate, sodium 
myristyl sarcosinate, sodium stearyl sarcosinate, sodium palmitoyl sarcosinate, 
sodium oleoyl sarcosinate and mixtures thereof. 

14. A dentifrice composition according to claim 13, further comprising from 
about 15% to about 70% of ahumectant selected from among the group consisting 
of glycerin, sorbitol, Propylene glycol and mixtures thereof. 

15. A dentil: rice compositioa according to claim 14, wherein the surfactant is a 
combination of rodium lauroyl sarcosinate and cocoamidopropyl betaine and the 
chelating agcint is a combination of tartaric acid and sodium tartrate. 

16. A dentifrice composition according to claim 15, in the form of a toothpaste, 
tooth powder / prophylaxis paste, lozenge, gum, or oral gel. 

17. A method for re/lucing stain and/or plaque and gingivitis comprising the 
application of a safe and effective amount of a composition according to claim 
11, to the teeth and other oral surfaces. 

18. A m.-thod for reducing stain and/or plaque and gingivitis comprising the 
applicVcion of r. safe and effective amount of a composition according to claim 
14, CO the teetlT and other oral surfaces. 
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Brief Summary Text (17) : 

ii.) an Einlehner hardness of from about 3 to about 15 for abrasive to brass screen 
and from about 8 to about 20 for abrasive to polyester screen; 

Brief Summary Text (44) : 

The silicas can be further characterized using a Einlehner At-1000 Abrader to 
measure the softness of the silicas in the following manner: A Fourdrinier wire 
screen is weighed and exposed to the action of a 10% aqueous silica suspension for a 
certain length of time. The amount of abrasion is then determined as milligrams 
weight lost of the Fourdrinier wire screen per 100,000 revolutions. Brass Einlehner 
(BE) results are expressed in milligrams. 

CLAIMS: 

1. An amorphous silica abrasive composition comprising: 

a. a precipitated silica, said precipitated silica being a low structure 
precipitated silica having a narrow particle size range distribution of soft 
particles and having a mean value (MV) particle size ranging from 8 to 14 microns, 
an oil absorption ranging from 60 to 120 cc/100 g, and a mercury intrusion (HGI) 
void volume of 1.0 to 4.0 cc/g; said precipitated silica, when formulated into a 
dentifrice, having a Pellicle Cleaning Ratio (PGR) of from 70 140 and a Radioactive 
Dentin Abrasion (RDA) value of from 60 to 13 0; and wherein the ratio of said PGR to 
said RDA is at least 1.1; and wherein, as the particle size in microns increases in 
said silica, the RDA value remains substantially constant; and 

b. a gel silica comprising particles wherein at least about 70% of all of said 
particles have a diameter of below about 25 microns and wherein the pellicle 
cleaning ratio is from about 90 to about 13 5 and the radioactive dentin abrasion is 
from about 60 to about 100 with a pellicle cleaning ratio/radioactive dentin 
abrasion ratio of from about 1.20 to about 1.60 and wherein the ratio of 
precipitated silica to gel silica is from about 90:10 to about 60:40, respectively. 

3. A dentifrice composition according to claim 2, wherein said gel silica particles 
have : 

i. ) a mean particle size of from about 5 to about 11 microns (s.d.<9); 

ii. ) an Einlehner hardness of from* about 3 to about 15 for abrasive to brass screen 

and from about 8 to about 2 0 for abrasive to polyester screen; 

iii. ) an oil absorption of from about 60 ml/100 gm to about 130 ml/lOO gm; and 

iv. ) a radioactive dentin abrasion of from about 80 to about 200. 
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CLAIMS : 

What is claimed is: 

1. An amorphous silica abrasive composition comprising: 

a. a precipitated silica, said precipitated silica being a lo^ structure 
precipitated silica having a narrow particle size range distribution of soft 
particles and having a mean value (MV) particle size ranging from 8 to 14 
microns, an oil absorption ranging from 60 to 120 cc/100 g, and a mercury 
intrusion (HGI) void volume of 1.0 to 4.0 cc/g; said precipitated silica, when 
formulated into a dentifrice, having a Pellicle Cleaning Ratio (PCR) of from 70 
140 and a Radioactive Dentin Abrasion (RDA) value of from 60 to 130; and wherein 
the ratio of said PCR to said RDA is at least 1.1; and wherein, as the particle 
size in microns increases in said silica, the RDA value remains substantially 
constant; and 

b. a gel silica comprising particles wherein at least about 70% of all of said 
particles have a diameter of below about 25 microns and wherein the pellicle 
cleaning ratio is from about 90 to about 135 and the radioactive dentin abrasion 
is from about 60 to about 100 with a pellicle cleaning ratio/ radioactive dentin 
abrasion ratio of from about 1.20 to about 1.60 and wherein the ratio of 
precipitated silica. to gel silica is from about 90:10 to about 60:40, 
respectively. 

2. A dentifrice composition according to claim 1 which further comprises a safe 

• and effective amount of a dentifrice carrier and wherein said abrasive has an 
RDA, when formulated into a dentifrice formulation, ranging from 60 to 98, a BET 
surface area ranging from 50 to 250 m.sup.2 /g, a pH of 5 percent water slurry 
ranging from 4.0 to 8.5 wherein said silica particles are of substantially 
uniform particle size with a very narrow distribution within the MV particle 
size of from 8 to 14 microns, and wherein smaller particles are cohesively 
adhered to each other by physical binding to be within said MV particle size. 

3. A dentifrice composition according to claim 2, wherein said gel silica 
particles have: 

i.) a mean particle , size of from about 5 to about 11 microns (s.d.<9); 



ii.) an Einlehner hardness of from about 3 to about 15 for abrasive to brass 
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screen and .from about 8 to about 2 0 for abrasive to polyester screen; 

iii. ) an oil absorption of from about 60 ml/lOO gm to about 130 ml/lOO gm; and 

iv. ) a radioactive dentin abrasion of from about 80 to about 200. 

4. A dentifrice composition according to claim 3 Wherein said composition 
further comprising a fluoride ion source wherein the fluoride ion source is 
selected from the group consisting of sodium fluoride, stannous fluoride, sodium 
monofluorophosphate,. potassium fluoride and , mixtures thereof - 

5. A dentifrice composition according to claim 4 which further comprises a 
surfactant selected from the group consisting of sarcosinate surfactants, 
isethionate surfactants and taiurate surfactants. 

6. A dentifrice composition according to claim 5 which further comprises from 
about 0.1% to about 2.5% of a chelating agent selected from the group consisting 
of tartaric acid •'and pharmaceutically-acceptable salts thereof, citric acid and 
alkali metal titrates and mixtures thereof. 

7. A dentifrice composition according to claim 6 wherein said composition has a 
pH above L-bout 7 and v^herein the surfactant is selected from the group 
consisting of. sodium lauroyl sarcosinate, sodium decyl sarcosinate, sodium 
myristyl sarcosinate, sodium stearyl sarcosinate, sodium palmitoyl sarcosinate, 
sodium oleoyl sarcosinate and mixtures thereof. 

8. A dentifrice composition according to claim 7 further comprising from about 
15% to about 70% of a humectant selected from among the group consisting of 
glycerin, sorbitol, Propylene glycol and mixtures thereof. 

9. A dentifrice composition according to claim 8 wherein the surfactant is a 

combination -^f sodium lauroyl sarcosinate and cocoamidopropyl betaine and the 
chelating ag-nt is a combination of tartaric acid and sodium tartrate. 

10. A dentifrice composition according to claim 1 in the form of 'a toothpaste, 
tooth powder, prophylaxis paste, lozenge, gum, or oral gel. 

11. A dentifrice composition comprising the steps of: 

a. a precipitated silica v/herein said silica is prepared by the following 
steps : 

i) proviriinc an aqueous rolution of sodium silicate having a concentration of 
about 8.0 to 35 u-eight percent, and an Na.sub.2 0:Si0.sub.2 ratio of about 1 to 
3.5:1; 

ii) providing a sulfuric acid aqueous solution having a concentration of about 6 

to 3 5 percent; 

iii) charging to a reactor about 1 to 5 percent of the stoichiometric amount of 
said sodium silicate solution with agitation; 

iv) heating said solution of said sodium silicate to a temperature in the range 
of about t.O . ci'^grc? . to 9 f'. degree. C; 

v) slovcly ad:iing to said reactor, sulfuric acid and the remainder of said sodium 
silicate solution, said addition being conducted over a period of time wherein 
the ."^oiiu'Ti silicate is metered into the reaction mixture at the rate of about 7 
to Z2 liters per minute and the sulfuric acid is metered into the reactor at the 

rate, of about 1 to 4 liters per minute; 

vi) continuing the addition of sodium silicate and sulfuric acid to said reactor 
over an addition time of about 40 to 60 minutes; 

vii) stopping the sodium silicate solution addition but continuing the sulfuric 
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acid solu-icn addition with agitation until a final pH of 5 . 0 to 5 . 8 is obtained 
in the reactor to provide a precipitated silica in the reaction liquor; 

viii) raising the temperature of said reaction mixture to a temperature of about 
90.c;egree. to 98. degree. C. for a time of about 10 minutes to 1 hour while 
continuing agitation; and 

ix) curing the r'2action mixture by boiling said mixture for a period of at least 
about 30 r. Lnute-^, to two hours to cause formation of substantially uniform 
particle cir^o precipitated silica; 

x) cooling the reaction mixture and recovering the precipitated silica; and 
b. from about 0.1% to about 95% of an orally-acceptable dentifrice carrier. 

12. A dentifrice composition according to claim 1 wherein greater than about 2% 
of raid precipitated silica are agglomerated. 

13. A dentifrice composition according to claim 12 wherein greater than about 5% 
of said pr 3cipi':ated silica are agglomerated. 

14. A dentifrice composition according to claim 4 wherein greater than about 5% 

of said precipitated silica are agglomerated. 

15. A method for reducing stain and/or plaque and gingivitis comprising the 
app] ication of a safe and effective amount of a composition according to claim 
1, to;the teeth and other oral surfaces. 

16. A method "for reducing stain and/or plaque and gingivitis comprising the 
application of a safe and effective amount of a composition according to claim 

4, to the tr-.^^th and other oral surfaces. 

17. A metlTod. for reducing stain and/or plaque and gingivitis comprising the • 
applicr.ti :)n of a safe and effective amount of a composition according to claim 

I, to the teeth and other oral surfaces. 

18. A method for reducing stain and/or plaque and ' gingivitis comprising the 
application of a safe and effective amount of a composition according to claim 

II, to the teeth and other oral surfaces. 
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DOCUMENT- IDENTIFIER: US 64403 97 B2 

** See image for Certificate of Correction ** 

TITLE: Abrasive silica compositions and dentifrice compositions prepared therefrom 
Abstract Text (1) : 

Silica compositions for abrasive systems in dentifrice formulations are disclosed. 
The silica abrasive system comprises (a) silica gels having a median particle size 
below 7 microns, a pH of from about 6 to about 11 and powder RDA's of from 100 to 
about 200' and (b) silica gels or precipitates having a median particle size of 7 
microns or greater and powder RDA's of from 50 to about 180. Silica (a) is 
preferably prepared by contacting a hydrous silica gel with an alkaline medium. 
Dentifrice compositions comprising the abrasive system has an RDA of 150 or less and 
PCR's of at least 80 and up to about 150, and an REA of less than about 30 (as 
measured on the lU scale) . 

Brief Summary Text . (9) : • 

U.S. Pat. No. 4,3 03,641 discloses an alkaline treatment for increasing the 
abrasiveness, and as a result its cleaning performance, of dentifrice silica gel 
compositions without employing the processing and drying steps typically used to 
prepare prior art gels. It is noted that treating silica gels with alkaline 
materials: enhances the cleaning performance of the gels as evidenced by increased 
Radioactive Dentine Abrasion (RDA) , defined later below. The Examples in this patent 
illustrate the alkaline treatment with gels having average particle sizes greater 
than 10 microns, e.g., about 14-16 microns. The RDA values shown for these alkaline 
treated gels, however, are quite high as evidenced by "powder" RDA's which this 
patent reports to be over 1,000 (and over 200 if measured using RDA methods 
disclosed herein) for some samples. This indicates that the alkaline treated gels 
exhibit a high degree of abrasiveness on dentin surfaces. 

Brief Summary Text (11) : 

U.S. Pat. No. 5,651,958 discloses using a combination of silicas in dentifrices to 
balance cleaning with minimal abrasion to dentin and enamel surfaces. The '958 
patent discloses combining precipitated silica having a narrow particle size range 
distribution of soft particles having a mean value ranging from 8 to 14 microns with 
^ silica gel in which 70% of the gel particles have a diameter below 25 microns and 
a Radioactive Dentin Abrasion from 62 to about 100. It is noted that the gel silica 
particles have an Einlehner hardness from about 3 to about 15 for abrasive to a 
brass screen . 

Brief Summary. Text (12) : 

U.S. Pat.: No. 5,589,160 discloses a combination of two precipitated silicas to be 
used as a: dentifrice abrasive. One of the precipitated silicas has, a mean particle 
size of about 5 to 11 microns and an Einlehner hardness of 0.8 to 2.5 for abrasive 
to a brass screen. The other precipitated silica has a mean particle size of from 
about 5 to about 11 and an Einlehner hardness from about 3 to about 8 for abrasive 
to a brass screen. 

Brief Summary Text (16) : 

Accordingly, an object of the present invention is to provide suitable dentifrices 
which, although achieving an optimal cleaning of teeth, can have only a mild 
abrasive effect. It has been unexpectedly found that such a composition is prepared 
from a silica composition comprising: (a) silica gel (i) having a median particle 
size below -7 microns, (ii) a pH of from about 6 to about 11, and Ciii) a hardness 
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defined by powder RDA of 100 to 200, and a PGR of 100 to 150 when said silica (a) is 
formulaced by itself into a dentifrice paste; and (b) silica gel or precipitated 
silica having a median particle size of 7 microns or greater and having a hardness 
defined by a powder RDA of about 50 to 180, and a PGR of about 80 to 105 when said 
silica (b) is formulated by itself in a dentifrice paste, 

Brief Summary Tex t (17) : 

further wherein the weight ratio of (b) to (a) is at least 1:1. Dentifrice 
compositions comprising (a) and (b) have an RDA of about 150 or below and a PGR of 
at least 80 and up to about 150, and an REA of less than about 30 (as measured on 
the lU scale) . Silica gel (a) is preferably prepared by contacting a hydrous gel 
with an alkaline material. 

Brief Sum:Ttary Text (22) : ^ ' 

Silica gel (a) also should be ground to have a median particle size which is smaller, 
than the median particle size of silica gel (b) . In general, the median particle 
size for :(a) is less than 7 microns and preferably less than 4 microns. An 
especially preferred embodiment of (a) has a median particle size of about 2 to 
about 3 microns. Generally, silica gel (a) will not have a median particle size less 
than 0 . 1 micron. 

Brief Summary Text <24) : 

The hardness, i.e. , abrasiveness , • of silica gel (a) is enhanced by contacting the 
gel with a source of alkalinity. The alkaline source may be, for example, an alkali 
metal hydroxide, or an alkali metal carbonate. Ammonias and organic amines are also 
included as suitable alkaline materials. Preferably, the silica gel is contacted 
with sodium carbonate. Other suitable alkaline materials include sodium hydroxide, 
ammonium mediums, such as gaseous ammonia, aqueous ammonia, or other aqueous mediums 
containing, for example, aliphatic amines, particularly alkylamines and alkylene 
diamines, j such as ethyl amine, ethylene diamine, propyl amine, propylene diamine, 
diethyleneamine , and the like. 

Brief Summary Text (26) : 

The silica gel is contacted with the alkaline material in an amount sufficient to 
provide a gel having a pH of from about 6 to about 11 and preferably from about 7.5 
to about 10.5. The pH is measured in a 5 weight percent aqueous slurry of the gel. 
The amount of alka;Line Material used depends on the particular alkaline material 
used. For example, when sodium carbonate is used, the desired pH is obtained by 
adding sodiura carbonate in amounts of 0.1 to 1.0, and preferably 0.5 to 1.0, percent 
by weight of the wet hydrogel entering the mill. The hardness of silica gel (a) is 
defined herein in terms of powder RDA values. The powder RDA's for silica gel (a) is 
in the range of 100-200. 

Brief fummary Text (28) : 

As mentioned above, silica gels and precipitated silicas suitable for silica (b) are 
known to the art. Indeed, preferred embodiments of (b) are conventional dental 
abrasive ril ica g el or precipitated silica. The gel can be- in the form of hydrogel, 
aerogel or xerogel, and the moisture content of the gel therefore can vary depending 
on the type of gel used. U.S. Pat. No. 4,303,641 and U.S. Pat, No. 4,153,680 
describe suitable methods for preparing silica gels, the descriptions of which are 
incorporated by reference. In general, these gels are prepared by reacting alkali 
metal silicates v,'ith a minimal acid to form a hydrosol> which in turn converts to a 
hydrogel. The resulting gel is washed and dried using conventional techniques. In 
general, the gels used for silica (b) preferably will have a water content in the 
range 10-60%, and more preferably 15-35% by weight. 

Brief S -;iTVv.ar y Text (2 9) : 

Pore struirture and othe - physical properties of silica (b) affect its performance as 
a dentifrice abra -ive. i^or example, the pH, temperature, and duration of the wash 
water, as v;ell ar the method of drying the gel, influence the physical properties of 
the silica, r'uch ar> surface area (SA) and pore volume (PV) . Silica gels washed at 
65-90 . degree . C. at pH ' s of 8-9 for 15-36 hours and after drying will usually have 
SA's of 250-400 m.'.uip.2 /g resulting in gels with PV s of 1.0 to 2.1 cc/g. Silica 
gel washed at pH ' s of 3-5 at 50-65 .degree . C. for 15-25 hours and after drying will 
have S/.'s of 700-1,000 m.sup.2 /g and form gels with PV's of 0.3-1.3 cc/gram. 
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Brief g imma ry Text (31) : 

Once a particular gel or precipitated silica is selected for silica component (b) , 
the gel or precipitate should be processed to have a median particle size of at 
least 7 microns, and preferably a median particle size of at least 12 microns. The 
median particle sizes of dentifrice silicas generally are no larger than 18 microns. 
Gels or precipitates having this range of particle sizes can be obtained using the 
milling equipment discussed with respect to preparing silica gel (a) . 

Brief Summary Text (32) : 

The hardness for silica (b) is also defined by powder RDA's. The powder RDA's for 
silica (b) are generally in the range of 50-180. As indicated earlier, it is 
preferable that the particles of silica (b) are softer. Accordingly, the powder RDA 
of preferred embodiments of silica (b) is preferably lower than the powder RDA for 
silica ge l (a) . 

Detailed Descript i on Tex t (10) : 

Silica (b) illustrated in the Examples below is a conventional silica gel dentifrice 
abrasive Sylcdent . RTM . 733 silica, available from Grace Davison of W. R. Grace & 
Co. -Conn. Typical powder RDA values on this product range from 71 to 89. The 
particle size of this silica (b) is compared with the harder small particle size 
silica g el (a) v.sing the Horiba LA900 laser diffraction analyzer. The particle size 
data fc: * silica (b) an. summarized in Table II below. 

Detailed Description Text (19) : 

A dentifrice formulation (Dentifrice Composition No. 3) was prepared according to 
the procedure- as described in Example 3, except only 11% of silica (b) was included 
in the formulation, thereby providing weight ratio of silica gel (b) to ;(a) of about 
1:1. 

Detaile d Dercri--tion Paragraph Table (1) : 

TABLE j" Sum:.iary of I^article Size Distribution Data on Hard Small Particle Size 
Abrasi' 3 of the Invention Small particle size alkali hardened silica gel Sample 
Sample .Sample Sample Sample Bl B2 33 B4 B5 Particle Size Statistics Mean, .mu.m 2.42 
2.29 2.:') 2.49 7.01 Std . Dev., .mu.m 1.20 1.06 1.04 1.14 3.65 Mode .,mu.m 1.78 1.73 
1.77 1.89 5.39 Percentiles d.sub.l, .mu.m 0.79 0.77 0.78 0.84 1.50 d.sub.2, .mu.m 

0. 89 0.87 O.PB 0.94 1.77 d . sub . 5 , .mu.m 1.06 1.04 1.05 1.12 2.32 d. sub. 10, .mu.m 
1.24 1.21 1.22 1.31 2.9^ d.sub.50, .mu.m 2.16 2.07 2.10 2.27 6.39 d. sub. 90, .mu.m 
3.90 3.62 3.63 3.97 11.76 d. sub. 95, .mu.m 4.69 4.29 4.26 4.66 13.84 d.sub.98, .mu.m 
5.82 5.22 5..:0 5.57 16.53 d.sub.99, .mu.m 6.73 5.95 5.74 6.26 18.62 d. sub. 99.5, 
.mu.m 7.62 6.77 6.3P. 6.02 20.59 d.sub.99.9, .mu.m 9.20 7.99 7.72 8.07 23.99 Span 
1.23 1.17 1.15 :.17 1.37 Skewness 1.72 1.53 1.39 1.33 1.14 Notes: All data are 
determined after tv^ minutes of ultrasonic dispersion. Refractive index ratio - 
1.23-4.131. All statistics above are volume basis. 

Detaile ■ Descrip tion Para graph Table (2): 

TABLE II Summary :>f Particle Size Distribution Data on Silica Gel (b) Dentifrice 
Abrasive Particle Size Statistics Mean, '.mu.m 16.60 Std. Dev., .mu.m 13.91 Median, 
.mu.m 12.96 Mode, .mu.m 2.98 Percentiles d.sub.l, .mu.m 1.49 d.sub.2, .mu.m 1.76 • 
d.sub.5, .mu.m 2.36 d. sub. 10, .mu.m 3.21 d. sub. 50, .mu.m 12.96 d. sub. 90, .mu.m 34.76 
d. sub. 95, .nr.i.m 43.74 d.sub.98, .mu.m 55.88 d. sub. 99, .mu.m 65.14 d. sub. 99.5, .mu.m 
74.12 d.sub..9.S, .ru.m 91.27 Span 2.44 Skewness 1.65 Notes: All data are determined 
after two minutes o:' ultrasonic dispersion. Refractive index ratio = 1.23-4.131. All 
statist ics above ar<- volume basis. 

CLAIMS: 

1. A silica nbrajr Lve co;:rposition comprising (a) silica gel (i) having a median 
particle r.izc below abo ;t 7 microns, (ii) a pH of from about 6 to about 11, and 
(iii) a hardness lefined by a powder RDA of 100 to 200, and a PGR of 100 to about 
150 when sai'-' si] " (a) is formulated by itself into a dentifrice paste; and (b) 
silica gel c" pr^-ci oit ^<t^d silica having a median particle size of about 7 microns 
or greater ai.d i ivir.g a liardness defined by a powder RDA of about 5 0 to 180, and a 
PGR of about 80 to "05 when said silica (b) is formulated in a dentifrice paste; 
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further wherein the weight ratio of (b) to (a) is at least 1:1. 

8. A silica composition of claim 1 wherein silica gel (a) is hydrous gel having a 
total volatiles content in the range of about 5-30% by weight of the hydrous gel. 

9, A silica composition of claim 4 wherein the median particle size of silica^ (a) is 
less than 4 r.icrons, the median particle size of silica gel or precipitated silica 
(b) is at le St 12 nicrons and the weight ratio of (b) to (a) is at least 2:1. 
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CLAIMS : 

What is claimed is: 

1. A silica abrasive composition comprising (a) silica gel (i) having a median 
particle nize belcw about 7 microns, (ii) a pH of from about 6 to about 11, and 
(iii) a hardness defined by a powder RDA of 100 to 200, and a PCR of • 100 to 
about 150 when said silica (a) is formulated by itself into a dentifrice paste; 
and (b) s ilica gel or precipitated silica having a median particle size of about 
7 microns or greater and having a hardness defined by a powder RDA of about 50 
to 180, and a PCR of about 80 to 105 when said silica (b) is formulated in a 
dentifrice paste; 

further wherein the weight ratio of (b) to (a) is at least 1:1. 

2. A silica compor>ition of claim 1 wherein silica (a) has a median particle size 

of less th=in A microns. 

3. A silica composition of claim 1 wherein a dentifrice composition comprising 
(a) and (b) has an RDA of about 150 or below, a PCR of at least 80 and up to 
about :150, and an REA of less than 10. 

4. A silica composition of claim 1 wherein silica (a) is a hydrous gel having a 
pH of from about 7.5 to about 10.5 wherein the pH is measured in a 5% by weight 
aqueous slurry. 

5. A silica composition of claim 4 wherein the hydrous gel is prepared by 
contacting a liydrous gel with alkaline medium. 

6. A silica compos.ition of claim 2 wherein silica (b) has a median particle size 

of at least 12 microns. 

7. A silica composition of claim 1 wherein the weight ratio of (b) to (a) is at 
least 2:1. 

8. A silica composition of claim 1 wherein silica gel (a) is hydrous gel having 
a total volatiles content in the range of about 5-30% by weight of the hydrous- 
gel . 
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9. A silica composition of claim 4 wherein the median particle size of silica 
(a) is less than 4 microns, the median particle size of silica gel or 
precipitaLed silica (b) is at least 12 microns ,arid the weight ratio of (b) to 

(a) is at least 2:1. 

10. A silica composition of claim 1 wherein the weight ratio of (b) to (a) is at 

least 2:1. 
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ABSTRACT: 

Silica compositions for abrasive systems in dentifrice formulations are disclosed. 
The silica abrasive system comprises (a) silica gels having a median particle size 
below 7 microns, a pH of from about 6 to about 11 and powder RDA's of from 100 to 
about 200 and (b) silica gels or precipitates having a median particle size of 7 
microns or greater and powder RDA's of from 50 to about 180. Silica (a) is 
preferably prepared by contacting a hydrous silica gel with an alkaline medium. 
Dentifrice compositions comprising the abrasive system has an RDA of 150 or less and 
PCR's of at least 80 and up to about 150, and an REA of less than about 30 (as 
measured on the lU scale) . 
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Detailed Description Text (30) : 

The precipitated silicas .used in the abrasive compositions of this invention 
generally have the following properties: 10% Brass Einlehner hardness values in the 
range between 0.5 and 30, a BET value of 20 to 250 m.sup.2 /g, linseed oil 
absorptions between about 40 to about 200 cc/100 g, RDA (Radioactive Dentin 
Abrasion) values between about 30 to about 200, and PGR (Pellicle Cleaning Ratio) ^ 
values of 50 to 200. However, it must be borne in mind that an average particle size 
of 3 to 15 microns for the silica is achieved in the reactor in the present 
invention by the recirculation loop 28 treatment discussed herein, without the need 
to include post-reactor drying and dry milling/comminution procedures and related 
equipment;. 

Detailed Description Text (31) : 

Although silicas have been illustrated herein as the abrasive polishing agent 
component provided in the abrasive compositions being produced by this invention, it 
will be understood that the principles of the present invention are also considered 
applicable to suspensions or slurries of other water-insoluble abrasive particles 
that can be synthesized in a reactor, at least insofar as the stabilizing effect of 
combining an aqueous suspension of the abrasive particles with less than about 80 wt 
% amount of humectant, and even as low as less than 3 0 wt % humectant, without the 
need for any intervening drying or dry milling steps. Other such water- insoluble 
particles include, for example, precipitated calcium carbonate (PCC) , ' dicalcium 
phosphate or its dihydrate forms, silica gel, and calcium pyrophosphate. Other 
synthetic abrasive particles, such as PCC, can be synthesized by modifying an 
otherwise conventional PCC reactor to include use of a recirculation/ in-line high 
shear mixer loop 28 as described herein, to provide a reactor slurry particle size 
small enough to eliminate the need for post-drying and dry comminuting procedures. 

Detailed Description Text (32) : 

Optionally, in the fluidization step 12 (FIG. 2), different water in-soluble^ 
particulate polishing agents, such as precipitated calcium carbonate, dicalcium 
phosphate or its dihydrate forms, calcium pyrophosphate, hydrated alumina, insoluble 
sodium inetaphosphate, insoluble potassium metaphosphate, insoluble magnesium 
carbonate, zirconium silicate, aluminum silicate, and/or silica gel, and so forth, 
can be introduced during the precipitated silica slurrying procedure of step 12 to 
tailor the polishing characteristics of the slurry, if desired. 

Detailed Description Text (85) : 

The Brass Einleh ner (BE) Abrasion test used to measure the hardness of the 
precipitated silicas reported in this application involves an Einlehner AT-1000 
Abrader generally used as follows: (1) a Fourdrinier brass wire screen is weighed 
and exposed to the action of a 10% aqueous silica suspension for a fixed length of 
time; (2) the amount of abrasion is then determined as milligrams brass lost from 
the Fourdrinier wire screen per 100,000 revolutions. The result, measured in units 
of mg loss, can be characterized as • the 10% brass Einlehner (BE) abrasion value. 

Detailed Description Paragraph Table (2) : 

TABLE 1 WCl WC2. WC3 WC4 Silica Wet Cake WCl (dry*) WC2 (dry) WC3 (dry) WC4 (dry) % 

H.sub.2 0 54.64 5.7 46.7 5.9 49.7 5.6 53.05 5.2 % 325 Mesh 1.92 0.01 1.17 0.00 4.12 
0.04 1.0 0.00 S"-; pH 7.72 6.50 7.35 7.49 % Na.sub.2 SO. sub. 4 -- <0.35 
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<0.35 <0.35 <0.35 MPS, (,mu.m) 11 7.70 6.93 6.26 10.45 9.20 8.94 7.90 TAPPI 
Brightness 98.4 96.5 97.3 96.0 97.5 95.1 97.7 96.9 CTAB S.A., m.sup.2 /g 46 32 
47 43 BET S.A., m.sup.2 /g -- 242 214 209 245 Oil Absorption, (cc/100 
g) __ 74 __ 49 _- 67 -- 87 Hg Intrusion- (mL/g) 2.1806 -- 1.1906 -- 1.3688 
1.7738 Einlehner .Abrasion 4.86 8.1 7.84 7.64 Dry product, mg Einlehner 
Abrasion 3.51 12.28 7.68 7.28 -- Wet cake, mg ^comparison runs in which the 
wet cake was spray dried and milled as described above in the protocol provided 
under the Silica Wet Cake 1 heading. 

CLAIMS : 

5. The. abrasive composition according to claim 3, wherein the water-insoluble 
abrasive particles are selected from the group consisting of precipitated silica, 
silica gel, di calcium phosphate, dicalcium phosphate dihydrate, calcium 
pyrophosphate and precipitated calcium carbonate. 

9. The abrasive ::omposition according to claim 6, wherein the precipitated silica 
has a brass Kinlehner value of about 0.5 to about 30, a PGR of about 50 to about 
200, an RDA value of about 30 to about 200, and a linseed oil absorption value from 
about 40 to about 200 cc/100 g. 
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CLAIMS : 



What is claimed is: 

1. An abrasive slurry, comprising undried water insoluble synthetic abrasive 
particles in combination with a liquid medium comprising humectant, whereby the 
synthetic abrasive particles are suspended in the slurry. 

2. An abrasive slurry, comprising: a liquid medium comprising humectant; and 
water-insoluble synthetic abrasive particles suspended in the liquid medium, 
wherein said synthetic abrasive particles being derived from a precipitation 
reaction without being dried and dry comminuted before being suspended in said 

liquid medium. 

3. An abrasive composition, comprising: a liquid medium comprising humectant; 
and water- insoluble synthetic abrasive particles suspended in the liquid medium, 
wherein said synthetic abrasive particles being derived from a precipitation 
reaction without being dried or dry comminuted before being suspended in said 
liquid medium; where the abrasive composition is essentially devoid of 
polysaccharide. 

4. The abrasive composition according to claim 3, wherein the abrasive 
composition has a viscosity of ranging from 100 cP to 700,000 cP, measured at 
25. degree. C. measured on a Brookfield 1/2 RVDV II Viscometer with a T-F 
spindle, rpm=5.0 on a Helipath stand, and a solids settling rate of less than 30 
wt % after three weeks storage at about 25. degree. C. 

5. The abrasive composition according to claim 3, wherein the water-insoluble 
abrasive particles are selected from the group consisting of precipitated 
silica, silica gel, dicalcium phosphate, dicalcium phosphate dihydrate, calcium 
pyrophosphate and precipitated calcium carbonate. 

6. The abrasive composition according to claim 3, wherein the water- insoluble 
abrasive particles comprise precipitated silica. 

7. The abrasive composition according to claim 6, wherein the precipitated 
silica particles have a median particle size of about 1 to about 15 microns 
{ .mu.m) . 
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8. The abrasive composition according to claim 6, wherein the precipitated 
silica particles have a median particle size of about 3 to about 10 microns 
( .mu . m) . 

9. The abrasive composition according to claim 6, wherein the precipitated 
silica has a brass Einlehner value of about 0 . 5 to about 30, a PGR of about 50 
to about 200, an RDA value of about 30 to about 200, and a linseed oil 
absorption value from about 40 to about 200 cc/100 g. 

10. The abrasive composition according to claim 3, wherein the humectant 

comprises a polyol. 

11. The abrasive composition according to claim 3, wherein the humectant is 
selected from the group consisting of glycerin, sorbitol, polyethylene glyol, 
polyoropylene glycol, hydrogenated starch hydrolyzate, xylitol, lactitol, and 
hydi "^genated corn syrup, used singly or as mixtures thereof. 

12. The abrasive composition according to claim 3, comprising from about 10 to 
about 60 weight percent of abrasive particles, from about 3 to about 80 weight 
percent of humectant, and from about 5 to about 50 weight percent water. 

13. A method for preparing an abrasive composition, comprising the steps of: 
providing a reaction system including a reaction container and a high shear 
mixing means arranged for treating reaction mixture contents of the reaction ' 
con':ainer; introducing into the reaction system, " as the reaction mixture 
con\3ntr^, alkali silicate and acid into the reaction system with inter-mixing 
thereof to form precipitated silica; withdrawing an approximately 5 vol. % to 
apprc Mimately 50 vol. % per minute portion of the total volume of the reaction 
mixture contents of the reaction container and conducting the withdrawn portion 
through the high shear mixing means and re -introducing such conducted volume of 
reaction mixture contents back into the reaction container after passage through 
the high shear mixing means; separating the precipitated silica from the 
reaction mixture with a filter to provide a filter cake; washing the filter 
cake; and f luidizing the precipitated silica in the filter cake by combining 
humectant ..ith the precipitated silica, to provide a suspension of abrasive 
par*-iclo.i r-^ntaining humectant. 

14. A method according to claim 13, wherein said reaction system includes a 
rec: r -julation loop for withdrawal of the portion of the flowable reaction 
mixture contents in the reaction container from a first location thereof and 
re -introduction of said portion back into the reaction container at a second 
location thereof, where the recirculation loop includes pumping means and the 
high shea:: mixing means, where the high shear mixing means comprises an in-line 
high shear mixer. 

15. T]:e m*=:thod according to claim 14, wherein said acid is introduced at the 
hig i r:h.c..r ja-line mixer into the portion of the reaction mixture contents 
passing through the recirculation loop.. 

16. The methc:! according to claim 14, wherein the high shear mixer comprises a 
rotor/stator mixer. 

17. The method according to claim 13, wherein the abrasive composition comprises 
a plurality of precipitated silica particles having a median particle size of 

about 1 micron to about 30 micron. 

18. The noLiiod according to claim 13, wherein the abrasive composition comprises 
a p"! urnl = v.y of precipitated silica particles having a median particle size of 
abob*: 'j> . .cron to about 15 micron. 

19. T'ls method according to claim 14, wherein the withdrawing step comprises 
passing approximately 8 vol. % to 22 vol. % per minute of the volume of the 
contents of the reaction container through the recirculation loop. 

20. The method according to claim 13, wherein the humectant is present in the 
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abrasive composition in an amount of about 3 to about 80 wt %. 

21. The method according to claim 13, further comprising adding a preservative 

to the sus]:ension of abrasive particles with mixing. 

22. The method according to claim 20, wherein the preservative is selected from 
the group consisting of sodium benzoate, tetrasodium pyrophosphate, 
propyl-p-hydroxy-benzoate, and methyl -p-hydroxy-benzoate (methyl paraben) . 

23. The product of the method of claim 13. 
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suspended in a liquid medium in combination with humectant,- and methods for making 
same. T: -t inventive abrasive compositions are rheologically stable, 

settl in J -resistant , and re -agglomeration resistant, even during and after transport 
and/or storage before end-use, such as incorporation into dentifrice formulations or 
other oral cleaning compositions. The high settling-resistance of the inventive 
abrasive composition makes it possible to avoid the need before end use for 
temporary stabilizers such as inorganic suspending agents (e.g., clays, fumed 
silicas) or organic binders (e.g., polysaccharides). Also, the abrasive compositions 
contain abrasive particles having improved brightness as compared to abrasive 
particles made via drying and dry comminution processing. 

23 Clairs, 2 Drawing figures 
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DOCUMENT-;IDENTIFIER: US 6416744 Bl 
TITLE: Topth whitening chewing gum 



Abstract Text (1) : 

A tooth whitening chewing gum composition effective to remove stains from teeth is 
prepared from a mixture of a chewing gum base, plasticizing, sweetening, flavoring 
agents, and about 0.5 to about 5.0% by weight of a silica particles, the particles 
containing about 5 to about 35% by weight water and having a mean particle size from 
5 to 12 microns; an Einlehner hardness of from 1 to 20; an oil absorption value of 
from 40 to less than 100 cc/i OOg; and, a BET surface area from 100 to 700 m.sup.2 
/g of silica. 

Brief Summary Text (11) : 

In accordance with the present invention there is provided a chewing gum composition 
capable of whitening and removing stain from teeth which comprises a chewing gum 
containing from about 0.5 to about 3.0% by weight silica particles, the particles 
may. be precipitated, a silica gel, or a combination of the two, containing about 5 
to about 3 5% by weight water and having: 

Brief Summary Text (13) : 

(ii) an Einlehner Hardness of from 1 to about 20; 

Brief Summary Text (17) : 

Einlehner hardness value is obtained using an Einlehner At-1000 Abrader to measure 
.the softness of the silica in the following manner: A Fourdrinier brass wire . screen 
is weighed and exposed to the action of a 10% aqueous silica suspension for a given 
number of revolutions. The hardness value is expressed as milligrams weight lost of 
the Fourdrinier wire screen per 100,000 revolutions. 

Detailed Description Text (4) : 

A silica particularly useful in the practice of the present invention is marketed 
under the, trade designation Zeodent 105 by J. M Huber Co., Atlanta, Ga. 30327. An 
example of such silica is Zeodent DP105, a silica precipitate having a water content 
of 5% by weight averaging from about 7 to about 10 micron's in diameter, having an 

Einlehner Hardness of 5 , a BET surface area of 390 m.sup.2 /g of silica, an oil 
absorption of less than 70 cm. sup. 3 /lOO g of silica. This silica exhibits low 
abrasiveness to tooth enamel. 

CLAIMS : 

1. A tooth whitening chewing gum composition which removes stain from the enamel 
surfaces of teeth comprising: 

(a) about 20 to about 40% by weight of a chewing gum base, 

(b) about 0.5 t:o about 3.0% by weight of a silica particles, the ' particles 
containing about 5 to about 35% by weight water and having: 

(i) a mean particle size from about 5 to about 12 microns; 

(ii) an E inlehner hardness of from 1 to about 20; 



(iii) an oil absorption value of from about 40 to less than 100 cc/lOOg; 
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(iv) a BET surface area from 100 to 700 m,sup.2 /g of silica; 

(c) about 0.01 tn rbout 1.0% by weight of a soluble zinc salt, 

(d) the balance of the composition containing plasticizirig, sweetening and flavoring 
agents. 

2. The composition of claim 1 wherein the gum contains about 0.5 to about 3.0% by 
weight of silica: 

(i) a mean particle size from about 5 to about 10 microns; 

(ii) an Einleh rr^r hardness of from 1 to about 20; 

(iii) an oil absorption value of from about 45 to less than 70 cc/lOOg; 

(iv) a BET surface area from 100 to 700 m.sup.2 /g of silica. 
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ART-UNIT: 1614 

PRIMARY -EXAMINER: - Rose; Shep K. 
ATTY-AGENT-FIRM: Shapiro; Paul 

ABSTRACT:. 

A tooth whitening chewing gum composition effective to remove stains from teeth is 
prepared from a mixture of a chewing gum base, plasticizing, sweetening, flavoring 
agents, and about 0.5 to about 5.0% by weight of a silica particles, the particles 
containing about 5 to about 35% by weight water and having a mean particle size from 

5 to 12 microns; an rinlehner hardness of from 1 to 20; an oil absorption value of 
from 40 to less than 100 cc/i OOg; and, a BET surface area from 100 to 700 m.sup.2 
/g of silica. 

6 Claims, 0 Drawing figures 
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TITLE: Methods of making dentifrice compositions and products thereof 
Detailed Description Text (30) : . 

The precipitated silicas used in the abrasive compositions of this invention 
generally have the following properties: 10% Brass Einlehner hardness values in the 
range between 0.5 and 30, a BET value of 20 to 250 m.sup.2 /g, linseed, oil 
absorptions between about 40 to about 200 cc/100 g, RDA (Radioactive Dentin 
Abrasion), values between about 30 to about 200, and PGR (Pellicle Cleaning Ratio) ^ 
.values of 50 to 200. However, it must be borne in mind that an average particle size 
of 3 to 15 microns for the silica is achieved in the reactor in the present 
invention by the recirculation loop 2 8 treatment discussed herein, without the need 
to include post-reactor drying and dry mil ling/ comminution procedures and related 
equipment . 

Detailed Description Text (31) : 

Although silicas have been illustrated herein as the abrasive polishing agent 
component provided in the abrasive compositions being produced by this invention, it 
will be understood that the principles of the present invention are also considered 
applicable to suspensions or slurries of other water-insoluble abrasive particles 
that can be synthesized in a reactpr, at least insofar as the stabilizing effect of 
combining an aqueous suspension of the abrasive particles with less than 80 wt % 
amount of humectant, and the humectant level can be even less than 30 wt %, without 
the need for any intervening drying or dry milling steps. Other such water-insoluble 
particles include, for example, precipitated calcium carbonate (PCC) , dicalcium 
phosphate dihydrate, silica gel and calcium pyrophosphate. Other synthetic abrasive 
particles, such as PCC, can be synthesized by modifying an otherwise conventional 
PCC reactor to include use of a recirculation/in-line high shear mixer loop 28 as 
described herein, to provide a reactor slurry particle size small enough to 
eliminate: the need for post-drying and dry comminuting procedures. 

Detailed Description Te xt (32) : 

Optionally, in the fluidization step 12 (FIG. 2), different water in-soluble^ 
particulate polishing agents, such as precipitated calcium carbonate, dicalcium 
phosphate dihydrate, calcium pyrophosphate, hydrated alumina, insoluble sodium 
metaphosphate, insoluble potassium metaphosphate , insoluble magnesium carbonate, 
zirconium silicate, aluminum silicate, and/or silica gel, and so forth, can be 
introduced during the precipitated silica slurrying procedure of step 12 to tailor 
the polishing characteristics of the slurry, if desired. 

Detailed Des crip tion Text (95) : 

The Brass^ Ei -lehrier (BE) Abrasion test used to measure the hardness of the 
precipitatea siTi^s reported in this application involves an Einlehner AT-1000 
Abracler generally used as follows: (1) a Fourdrinier brass wire screen. is weighed 
and exposed to the action of a 10% aqueous silica suspension for a fixed length of 
time; (2) the amount of abrasion is then determined as milligrams brass lost from 
the Fourdri!Tier wire r.creen per 100,000 revolutions. The result, measured in units 
of mg loss, can be characterized as the 10% brass Einlehner (BE) abrasion value. 

Detailed Descripti o n Paragraph Table (2) : 

TABLE 1 Silica Slu,:ry Product Physicals WCl Silica Wet Cake WCl (dry) WC2 WC2 (dry) 
WC3 VJC3 (dry: WC4 ViC4 (dry) % H.sub.2 O 54.64 5.7 46.7 5.9 49.7 5.6 53.05 5.2 % 325 
Mesh 1.92 O.ul 1.17 0.00 4.12 0.04 1.0 0.00 5% pH 7.72 -- 6.50 -- 7.35 -- 7.49 % 
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Na.sub.2 SO. sub. 4 <0.35 <0.35 <0.35 -- <0.35 MPS, (.mu.m) 11 7.70 6.93 6.26 
10.45 9.20 :^.94 7. -90 TAPPI Brightness 98.4 96.5 97.3 96,0 97.5 95.1 97.7 96.9 CTAB 
S.A., m.sup.2 /g 46 32 47 -- 43 BET SA. , m.sup.2 /g -- 242 214 209 
245 Oil Absorption, -- 74 ~- 49 67 87 (cc/lOO g) Hg Intrusion - (mL/g) 
2.1806 -- 1.1906 -- 1.3688 -- 1.7738 Einlehner Abrasion -- 4.86 8.1 7.84 
7.64 Dry product, mg Einlehner Abrasion 3.51 -- 12.28 -- 7.68 -- 7.28 --Wet cake, 
mg *comparison runs in which the wet cake was spray dried and milled as described 
above in the protocol provided under the Silica Wet Cake 1 heading 

CLAIMS : 

2. The dentifrice composition according to claim 1, wherein the water-insoluble 
abrasive pa-':iclps are selected from the group consisting of precipitated silica, 
sili ca gel, i!i.ca]::ium phosphate, calcium pyrophosphate and precipitated calcium 
carbonate . 

5. The dentifrice composition according to claim 3, wherein the precipitated silica 
has a brass E ' nlehner value of about 0.5 to about 30, a PCR of about 50 to about 
200, an RDA value of"'about 30 to about 200, and a linseed oil absorption value from 
about 40 to about 200 cc/100 g. 
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ART-UNIT:: 1614 

PRIMARY ~FXA:rXi\'SR: Rose; Shep K. ■ • 

ATTY-AGENT- r IRM : Nieves; Carlos Goodrich; David Mitchell 

ABSTRACT : 

Methods of making dentifrice compositions including, as a raw material ingredient 

thereof, abrasive compositions comprised of water-insoluble abrasive polishing 
agents suspended in a liquid medium in combination with humectant, and the unique 
dentifrice compositions made in this manner. 



25 Claiins, 2 drawing figures 



Record Display Form 



http://westbrs:8002/bin/gate.exe?f^oc&...WIC&p_doc_2=&p_docJ=&p_^ 



□ 



Generate Collection 



Print 



L4: Entry 5 of 11 



File: USPT 



Sep 25, 2001 
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TITLE: Abrasive silica compositions and dentifrice compositions prepared therefrom 

Abstract Text (1) : 

Silica compositions for abrasive systems in dentifrice formulations are disclosed. 
The silica abrasive system comprises (a) silica gels having a median particle size 
below 7 microns, a pH of from about 6 to about 11 and powder RDA's of from 100 to 
about 200 and (b) silica gels or precipitates having a median particle size of 7 
microns or greater and powder RDA's of from 50 to about 180. Silica (a) is 
preferably prepared by contacting a hydrous silica gel with an alkaline medium. 
Dentifrice compositions comprising the abrasive system has an RDA of 150 or less and 
PCR's of at least 80 and up to about 150, and an REA of less than about 30 (as 
measured on the lU scale) . 

Brief Summary Text (9) : 

U.S. Pat. No. 4,3 03,641 discloses an alkaline treatment for increasing the 
abrasiveness , and as a result its cleaning performance, of dentifrice silica gel 
compositions without employing the processing and drying steps typically used to ■ 
prepare prior art gels. It is noted that treating silica gels with alkaline 
materials enhances the cleaning performance of the gels as evidenced by increased 
Radioactive Dentine Abrasion (RDA), defined later below. The Examples in this patent 
illustrate the alkaline treatment with gels having average particle sizes greater 
than 10 microns, e.g., about 14-16 microns. The RDA values shown for these alkaline 
treated gels, however, are quite high as evidenced by "powder" RDA's which this 
patent reports to be over 1,000 (and over 200 if measured using RDA methods 
disclosed herein) for some samples; This indicates that the alkaline treated gels 
exhibit a high degree of abrasiveness on dentin surfaces. 

Brief Summary Text (11) : 

U.S. Pat.' No. 5,651,958 discloses using a combination of silicas in dentifrices to 
balance cleaning with minimal abrasion to dentin and enamel surfaces. The '958 
patent discloses combining precipitated silica having a narrow particle size range 
distribution of soft particles having a mean value ranging from 8 to 14 microns with 
a silica gel in which 70% of the gel particles have a diameter below 25 microns and 
a Radioactive Dentin Abrasion from 62 to about 100. It is noted that the gel silica 
particj:js have an Kinlehner hardness from about 3 to about 15 for abrasive to a 
brass F:creen. 

Brief Summary Text (12) : 

U.S. Pat. No. 5,589,160 discloses a combination , of two precipitated silicas to be 
used as a dentifrice abrasive. One of the precipitated silicas has a mean particle 
size of . about 5 to 11 microns and an Kinlehner . hardness of 0.8 to 2.5 for abrasive 
to a brass screen. The other precipitated silica has a mean particle size of from 
about 5 to about 11 and an Sinlehner hardness from about 3 to about 8 for abrasive 
to a brass screen . 



Brief ri:m mary Text (17) : 

(a) si:. L ea gel (i) having a median particle size below 7 microns, (ii) a pH of from 
about~~6~~to about 11, and (iii) a hardness defined by powder RDA of 100 to 200, and a 
PGR of 100 to 150 when said silica (a) is formulated by itself into a dentifrice 

paste; and 
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(b) si^lica_j7el or precipitated silica having a median particle size of 7 microns or 
greater 'and having a hardness defined by a powder RDA of about 50 to 180, and a PCR 
of about 80 to 105 when said silica (b) is formulated by itself in a dentifrice 
paste, 

Brief Summary Text (19) : 

further wherein the weight ratio of (b) to (a) is at least 1:1. Dentifrice 
co:npos.i tions comprising (a) and (b)^ have an RDA of about 150 or below and a PCR of 
at least 80 and up to about 150, and an REA of less than about 30 (as measured on 
the lU scale) . Sili ca gel (a) is preferably prepared by contacting a hydrous gel 

with an alkalint^ material. 

Brief Sum: nary Tr-xt (24) : ! . . 

Silica qel, (a) a :.--o should be ground to have a median particle size which is smaller 
than th-'-riiiedian p^irticle size of silica gel (b) . In general, the median particle 
size fcr (a) is less than 7 microns and preferably less than 4 microns. An 
especirlly preferred embodiment of (a) has a median particle size of about 2 to 
about >. microns. Generally, silica gel (a) will not have a median particle size less 
than 0 . 1 micron. 

Brief Summar y T?xt (26) : . ^ 

The hardness, i . . , abrasiveness , of silica gel (a) is enhanced by contacting the 
gel with a sour^.o of alkalinity. The alkaline source may be, for example, an alkali 
metal hydroyide, or an alkali metal carbonate. Ammonias and organic amines are also 
included as r>uit-'-le alkaline materials. Preferably, the silica gel is contacted 
with s c'ium carbc^ite. Other suitable alk-^line materials include sodium hydroxide, 
ammonium mediu:ns, such as gaseous ammonia, aqueous ammonia, or other aqueous mediums 
contai: '.ng, for example, aliphatic amines, particularly alkylamines and alkylene 
diamin i,- such as ethyl amine, ethylene diamine, propyl amine, propylene diamine, 
dietliy .eneamine , and the like. 

B rief Sum ma^'-/ Text (28) : 

The silJcci g -^1 i.^ contacted with the alkaline material in an amount sufficient to 
provide "a ge / h r/^ ng- a pH of from about 6 to about 11 and preferably from about 7.5 
to about 10."). ' ' pH is measured in a 5 weight percent aqueous slurry of the gel. 
The airr'int c f a.:.-; line material used depends on the particular alkaline material 
used, rc^: e::Mv,p} c , when sodium carbonate is used, the desired pH is obtained by 
adding rodiu'a carbonate in amounts of 0.1 to 1.0, and preferably 0.5 to 1.0, percent 
by wei' ' z of the v/et hydrojel entering the mill. The hardness of silica gel (a) is ^ 
define, herein in terms of powder RDA values. The powder RDA's for silica gel (a) is 
in t..e range of 100-200. 

Br ief S ummar-/ T-^xt (30): 

As ment'Vo;ec ab/v".', 'iilica gels and precipitated silicas suitable for silica (b) are 
known to the ar- . Ij^.deed, preferred embodiments of (b) are conventional dental 
abrasive sijl i_£f? ^^tl or precipitated silica. The gel can be in the form of hydrogel, 
aerogel or'^y/Ir'' . V and the moisture content of the gel therefore can vary depending 
on the tv.pe of gol used. U.S, Pat. IJos . :, 303, 641 and 4,153,680 describe suitable 
methods ::o r i^repar Lng silica gels, the dercrip::ions of which are incorporated by 
rcfere^v-3% In general, the^je gels are prepared by reacting alkali metal silicates 
with a ::inimal aoid to form a hydrosol, which in turn converts to a hydrogel. The 
resulti-.;g c^el is washed and dried using conventional techniques. In general, the 
gels used fir silica (b) preferably will have a water content in the range of 
10-60%, and --^re nrefer ably 15-35% by weight. 

Brief Sum mar ^ _Tr : ' ' : ^ 3 1 ) : 

Pore structu .;e ar I other physical proper'.ies of silica (b) affect its performance as 
a denti^'r'ce r.b: ■ *.ve . For example, tlie }-'h, terperature, and duration of the wash 
wrter, we] 1 cir. \he method of dryinj t e gel, influence the physical properties of 
t} e sil' ja, such a i surf ic-,* area (SA) an pore volume (PV) . Silica gels washed at 
6r-50.J jree.. C. at pH ' s c. 8-9 for 15-36 hours and after drying will usually have 
SA's of 25^- --ICO ;.;.sup.2 /g resulting in gels vjizh PV s of 1.0 to 2.1 cc/g. Silica 
gel v;as .ed* m pi's of 3-5 at 50 -* 63 . d'^gree . C. for 15-25 hours and after drying will 
ha'^e SA's cf 700-1,000 m.sup.2 /g an.i form gels with P V s of 0.3-1.3 cc/gram. 
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Brie f Summa r y Te y:t (33) : 

Ori'je a parcicular "gel or precipitated silica is selected for silica component (b) , 
th'-; gel or precipi'-ate should be pre :esrcd to have a median particle size of at 
least 7 -nicrons, r -id preferably a me>..iia]1 particle size of at least 12 microns. The 
median [ =irticle s.. .es of dentifrice silicas generally are no larger than 18 microns. 
Gels or precipitates having this range of particle sizes can be obtained using the 
milling equipment discusrjed with respect to preparing silica gel (a) . 

Brief Summa ry Text (34) : 

Thct hardne^ij for silica (b) is also defined by powder RDA's. The powder RDA's for 
si... -ica vb^ are grnerilly in the range of 50-180. As indicated earlier, it is 
prf '.erable that, tlie particles of silica (b) are softer. Accordingly, the powder RDA 
of preferred eml-^iiments of silica ^b.) is preferably lower than the powder RDA for 

si" ica ■::el (a ) . 

Det ail e i rescripti r -n Te xt (10) : 

Silica (b) illustrated in the Examples be]ow is a conventional silica gel dentifrice 
abra-:ive Sylo-^enc. RTM . 783 silica, available from Grace Davison of W. R. Grace & 
Co.-"onn. typical powder RDA values on this product range from 71 to 89. The 
particle si-:e of this silica (b) is compared with the harder small particle size 
si'' ica o e' :a) u-ing the }:oriba LA900 laser diffraction analyzer. The particle size 
da' fc^i" :-jilica !')) ^ire su':imarized in Table II below. 

De* -lile- Descrip': io^- Text (19) : 

A~'. -nti :-ice for: lation (Dentifrice Coiv.position No. 3) was prepared according to 
th«: pro cure as c "scribed in Example 3, except only 11% of silica (b) was included 
in the ::ormulation , thereby providing weight ratio of silica gel (b) to (a) of about 
1:1. 

Detailed Der":r j pt ion Paragraph Tab le (1) : ■ 

T/.BLhri Sun M";.-y^')f "l^article Size Distribution Data on Hard Small Particle Size 
Ab.'-isiv- ':he rnvontton .Small particle size aiy.ali hardened silica gel Particle 
Si' - Sa:np].e l^^mr Sample Sa.nple Sample Statistics Bl B2 B3 B4 B5 Mean, .mu.m 2.42 

2. :'' 2.30 2.'t]? 7.01 Gtd- Dev., .mu.m 1.2^ 1.06 1.04 1.14 3\ 65 Mode .mu.m 1.78 1.73 
1." 1. 9 S.3U r-::-ntiles d.sub.l, . mu . -i 0.79 0.77 0.78 0.84 1.50 d.sub.2, .mu.m 

0. 9 0.87 0.88 0.:>4 1.77 d . Sub . 5 , .mu.m 1.06 1.04 1-.05 1.12 2.32 d. sub. 10, .mu.m 
1.1:4 l.M 1.22 2.97 d.Gub.50, . r.M . m 2.16 2.07 2.10 2.27 6.39 d. sub. 90, .mu.m 

3. 'JO 3'.''2 3.63 3.97 11,76 d. sub. 95, . mu . in 4.69 4.29 4.26 4.66 13.84 d.sub.98, .mu.m 
5.82 5.22 5.10 5.57 16.58 d. sub. 99, .mu.m 6.73 5.95 5.74 6.26 18.62 d.sub.99.5, 
.mu.n 7."62 6.77 6.38 6.92 20.59 d. sub. 99. 9, .mu.m 9.20 7.99 7.72 8.07 23.99 Span 
1.23 1.17 1.-^.5 1.17 1.37 Skev^ness 1.72 1.53 1.3? 1.33 1.14 Notes: All data are 
determined a::-:er two minutes of ultrasonic dispersion. Refractive index ratio = 

1 . :^3 -4 . 13 . /a 11 s a!., iscicc above are volume basis. 

De- ilen^Dr s ^ 'ip" ' on Parag ra ph Tab le (2): 

TI\ "',r. ; iry". ' '?a ..-tide Sir.e Distribution Data on Silica Gel (b) Dentifrice 

Ab-isiv'- r.-rt-.c: e .::ize Stf.tistic:s Mean, .mu.m 16.60 Std. Dev., .mu.m 13.91 Median, 
.mu.m 1 .96 Mode, .mu.m 2.?S Percentiles i.sub.l, .mu.m 1.49 d.sub.2, .mu.m 1.76 
d.r.-.ub.5, .mu.m 2.36 d. sub. 10, .mu.m 3.21 1. sub. 50, .mu.m 12.96 d. sub. 90, .mu.m 34.76 
d.sub.'G, .-.ui.m 43.74 d. sub, 98, .mu.m 55.88 d. sub. 99, .mu.m 65.14 d.sub.99.5, .mu.m 
74 . rl . sub . :^*9 . 9 , .mu.m 91.27 Span 2.44 Skewne.^s 1.65 Notes: All data are determined 
after two minutes of ultrasonic disprrsion. Refractive index ratio = 1.23-4.131. All 
statistic.3 jve -^.re vclu-^e basis. 

US ! ef eren cr- ^a^tei t^-^ N ame (11) : 
Ei . 3hn r 

Uf. lefe -e l^^oui; (11): 
4 6 . 'lOl 19 61 010 0~L i ti 1 eh n = - r 

Ch7/'rS : 

1. A dentifrice composition comprisir^g humectant and a silica abrasive system, said 
abrasive .-yi't'^m c )mpri: in j 
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(a) Fiilica (i) having a median particle size below about 7 micron, (ii) a pH of 
fron about G *:o ai-out 11, and (iii) a hardness defined by a powder RDA of 100 to^ 
200, aivl 3 P'"." of 100 to about 150 w^en r^aid silica (a) is formulated by itself into 
a denti rice paste; and 

(b) sj^] Lca_oel or precipitate having a median particle size of about 7 microns or 
grea"-er and"having a hardness defined by a powder RDA of about 50 to 180 and a PGR 
of 5 ^out 80 to about 105 when said silica (b) is formulated by itself into a 

dentifrice paste; 

wherein particle rizps are determined by laser diffraction and further wherein the 
weicht ratio of C) to (a) is at least 1:1, and the dentifrice composition 
comf rir: ' n.": (a) an has an RDA of about 150 or below, and a PGR of at least 80, 

and up t'> ibo It 1! 0 , and an REA of less ':han about 30, as measured on the lU scale. 

2. A d'-.ntifrice composition of claim 1 wherein silica gel (a) has a median particle 
size of les3 ".han 4 microns. 

4. A dentifrice composition of claim 1 wherein silica gel (a) is hydrous silica gel 
with a pH cf from about 7.5 to about 10.5 as mee sured in an aqueous slurry 
contain inq 5% by weight silica. . 

5. A de^^tifrice ccnposition of claim 1 v;herein the silica gel (a) is prepared by 
contact r.j a hydr' is gel v;ith an all^nline medium. 

6. A deitifrice composition of claim 4 wherein the silica gel (a) is prepared by 
contacting a hydrous gel v;ith sodium carbonate. 

7. A d^ntif^ice composition of claim 2 wherein silica gel or precipitate (b) has a 
median particlj size of at least 12 microns. 

9. A dentifrice co'Tipcsition of claim 1 wherein s ilica gel (a)- has a total volatiles 
content in the range of. about 5-30% by weight of silica gel (a). 

10. Ad ntifrice c:)mposition of claim 4 wherein the median particle size of silica 
gel (a) is less thin 4 microns, the median particle size of silica gel or 
precipi ate (b) is at leas': 12 microns and the v;eight ratio of (b) to (a) is at 
least : : 1 . 
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9609033 March 1996 WO 

OTHER PUBLICATIONS 

Size E.^: ar^emcnt of Particles. Kirk-Othmer Encyclopedia of Chemical Technology, 
Third rJcMtion. John Wiley & Sons. N.Y. vol. 21:pp. 106-131. (1983). 

ART- UN IT: 169 

PRIMARY -EXAMINER: Harrison; Robert H. 
ATTY- AGENT- FIRM: Cross; Charles A. 

ABSTRACT: 

Silica c nr-;?osi tio'is for abrasive systems in dentifrice formulations are disclosed. 
The silica abrasive system comprises (a) silica gels having a median particle size 
below 7 microns, a pH of from about 6 to about il and powder RDA's of from 100 to 
about 200 and (b) silica gels or precipitates having a median particle size of 7 
microns or greater ar\i pov^der RDA's of from 50 to about 180. Silica (a) is 
preferably prepare^"! by contacting a hydrous silica gel with an alkaline medium. 
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Dentifrice compositions comp^^sing the abrasive system has an RDA of 150 or less and 
PCR's of at least 80 and up to about 150, and an REA of less than about 30 (as 
measure! on the lU scale) . 

11 Glairs', 0 Drawing figures 
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Abstract Text (1) : 

A high cleaning low abrasion dentifrice containing a silica hydrogel having a mean 

particle size from about 5 to about 11 microns; an Einlehner hardness of from 1 to 
about 20; an oil absorption of about 40. to less about 100 cc/g, a BET surface area 
from 100 to 700 m2/g of silica, the particles having a morphology characterized by 
glass conchoidal fracture surfaces whereby, the dentifrice composition has a RDA of 
110 to 20.0 and a PGR from about 150 to about 300. 

Brief Summary Text (6) : 

Synthetic silicas include both silica gels and precipitated silicas which are 
prepared by the neutralization of aqueous silicate solutions with a strong mineral 
acid. In the preparation of silica gel, a silica hydrogel is formed which is then 
typically washed to low salt content. The washed hydrogel may be milled to the 
desired size, or otherwise dried, ultimately to the point where its structure no 
longer changes as a result of shrinkage. When preparing such synthetic silicas, the 
objective is to obtain abrasives which provide maximal cleaning (i.e. removal of 
stained pellicle) with minimal damage to the tooth enamel and other oral tissue. 
Dental researchers are continually concerned with identifying synthetic silicas 
meeting these objectives. 

Brief Summary Text (8) : 

U.S. Pat. Ho. 5,939,051 discloses dentifrice compositions prepared with silica gels 
having low abrasion and high cleaning products. However, the silica gels have a low 
particle size distribution of from 2 to 4 microns in order to achieve the low 
abrasive properties. Manufacturing such small particle size silica gel is energy 

intensive and relatively costly. 

Brief Summary Text (18) : 

(ii) an Einlehner hardness of from 1 to about 20; 

Brief Summ ar y Text (23) : • 

Einlehn er liardness value is obtained using Einlehner At-1000 Abrader to measure the 
sof tness"of the silica hydrogel in the following manner: A Fourdrinier brass wire 
screen is weighed and exposed to the action of a 10% aqueous silica hydrogel 
suspension for a given number of revolutions. The hardness value is expressed as 
milligrams v;eight ^ost of the Fourdrinier wire screen per 100,000 revolutions. 

Detailed Descrip tir n Text (7) : 

A silica hydrogels useful -in the practice of the present invention is marketed under 
the trade designation Sylodent XWA by Davison Chemical Division of W.R. Grace & Co., 
Baltimore, Md. 21203. Sylodent 650 XWA a silica hydrogel shown in FIG. 1 is composed 
of particles of colloidal silica having a water content of 29% by weight averaging 
from about 7 to about 10 microns in diameter, having an Einlehner hardness of 2,' a 
BET surface arei of 390 m.sup.2 /g of silica, an oil absorption of less than 70 
cm. sup. 3 /lOO g of silica. 

Detailed Descripti on Paragraph Table (3) : 

TABLE III Ingredie-'.ts Composition 3 Composition 4 Purified water 10.00 10.00 Sodium 
monof luorophosphat J 0.760 0.760 Sodium saccharin 0.50 0.50 Propylene glycol 13.79 
14.09 Iota carrage-..nan 0.250 0.200 Sodium CMC 0.250 0.200 Tetrasodium pyrophosphate 
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2.00 2.00. Sodium tripolyphosphate 3.00 3.00 Titanium dioxide 1.00 1.00 Synthetic 
glycerin 26.500 26.500 Sodium hydroxide 1.00 1.00 Zeodent 115 (Precipitated silica) 
20.00 20.00 Syloclent XWA 300 ( Silica gel ) Sylodent XWA 650 ( Silica gel ) 10.00 

-- Zeodent 16S 1.0 1.80 Sodium bicarbonate 7.00 16.0 Flavor 0.950 0.950 Calcium 
peroxide 0.500 0.500 Sodium lauryl sulfate 1.5 1.5 Total 100.00 100.00 

CLAIMS : 

1. A d-ntifrice cor.posi tion, comprising an orally acceptable vehicle containing from 
about 5 to about 30'^:: by weight silica hydrogel particles, the particles containing 
about 10 to about 35% by v/eight water having; 

(i) a mean particle size from about 5 to about 12 microns; 

(ii) an Einlehn er hardness of from 1 to about 20; 

(iii) an oil absorption of from about 40 to less than about 100 cc/100 g; 

(iv) a RET .surface area from 100 to 700 m.sup.2 /g of silica, 

the morphology of 'cl.e particles being characterized by glass conchoidal fracture 
surfaces whereby the dentifrice composition has a RDA of 110 to 200 and a PGR from 
abou': 1?0 to about 300. 
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US -CL- CURRENT: 424 /49; 423 / 335 , 423 / 339 , 51/ 308 
CLAIMS : 

What is claimed is: 

1. A dentifrice composition, comprising an orally acceptable vehicle containing 
from about. 5 to about 3 0% by weight silica hydrogel particles, the particles 
containing about 10 to about 3 5% by weight water having: 

(i) a mean particle size from about 5 to about 12 microns; 

(ii) an Einlehner hardness of from 1 to -about 20; 

(iii) an oil absorption of from about 40 to less than about 100 cc/100 g; 

(iv) a BET surf ice area from 100 to 700 m.sup.2 /g of silica, 

the morphology of the particles being characterized by glass conchoidal fracture 
surfaces whereby the dentifrice composition has a RDA of 110 to 200 and a PGR 
from about 150 to about 300. 

2. A dentifrice composition according to claim 1, wherein said composition 
further, comprises a fluoride ion source. 

3. A dentifrice composition according to claim 2, further comprising a 
surfactant. 

4. A dentifrice composition according to claim 3, wherein said composition has a 
pH above about 7 and wherein the surfactant is sodium lauryl sulfate. 

5. A dentifrice composition according to claim 4, further comprising from about 
5% to about 70% of a humectant selected from glycerin, sorbitol, propylene 
glycol and mi::tures thereof. 

6. A dentifrice composition according to claim 1, wherein the dentifrice 
composition contains an antitartar or an antibacterial agent or mixture thereof, 

and an anionic jolycarboxylate . 



7. A dentifrice composition according to claim 1, wherein the dentifrice 
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composition has an RDA from about 120 to about 170. 

8. A raethod for reducing stain and/or plaque and inhibiting gingivitis 
comprising the application of a safe and effective amount of a composition 
according to claim 1, to the teeth and other oral surfaces. 

9. A method for reducing stain and/or plaque and inhibiting gingivitis 

comprising the application of a safe and effective amount of a composition 
according to claim 1, to the teeth and other oral surfaces. 
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ART-UNIT: 164 

PRIMARY- F:x:.:1INER: Ro.3e; Shep K. 
ATTY- AGENT -FIRM: Shapiro; Paul 

ABSTRACT:. 

A high cleaning low abrasion dentifrice containing a silica hydrogel having a mean 
particle size from about 5 to about 11 microns; an Einlehner hardness of from 1 to 
about 20; a:\ oil absorption of about 40 to less about 100 cc/g, a BET surface area 
from 100 to 700 m2/g of silica, the particles having a morphology characterized by 
glass ccnchoidal fracture surfaces whereby, the dentifrice composition has . a RDA of 
110 to. 200 and' a PGR from about 150 to about 300. 



9 Claims, 2 Drawing fiQures 
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Brief Summary Text (11) : 

Accordingly, it is the object of the present invention to provide a precipitated 
silica a nd gel silica compositions providing improved pellide cleaning without a 
corresponding increase in dentin or enamel abrasion. Another object of the present 
invention is to provide an improved method for the prevention or removal tooth 
stains. A further object of the present invention is to provide an improved method 
for the prevention or iremoval of plaque. These and other objects will become readily 
apparent from the disclosure which follows. 

Brief Summary Text (16) : 

ii.) an Einlehner hardness of from about 0 . 8 to about 2.5 for abrasive to brass 
screen ard from about 5 to about 8 for abrasive to polyester screen; 

Brief Su m mary Text (21) : 

ii.) an Einlehner hardness of from about 3 to about 15 for abrasive to brass screen 
and from about 8 to about 2 0 for abrasive to polyester screen; 

Brief Summary Text (24) : 

wherein al least about 70% of all of said particles have a diameter of below about 

25 microns and wherein the pellicle cleaning ratio is from about 90 to about 135 and 
the radioactive dentin abrasion is from about 60 to about 100 with a pellicle 
cleaning ratio/radioactive dentin abrasion ratio of from about 1.20 to about 1.60 
and wherein the ratio of precipitated silica to gel silica is from about 90:10 to 
about 6C:^i0, respectively. 

Brief Summary Text (32) : 

The amorphous silica. ^ Used to form the precipitated silica and gel silica 
combinations of the present invention can be characterized as either Low Structure 
or Medium Structure silicas in accordance with the definitions set forth in the J. 
Soc. Cosmet. Chem. 29., 497-521 (August, 1978), and Pigment Handbook: Volume 1, 
Properties and Economics, Second Edition, Edited by Peter A. Lewis, John Wiley & 
Sons, Inc., 1988, p. 139-159 and are preferably characterized as synthetic hydrated 
amorphous silicas, also known as silicon dioxides or Si02 . Further, these silicas' 
may be characterized as having a BET surface area in the range of 50 to 250 m2/g. 
and as containing less than about 10%, more preferably less than about 5%, alumina. 

Brief Summary Text (34) : 

The amorphous precipitated and g^^l silicas used -to form the combinatory compositions 
of the present invention are further characterized by means of their respective 
Einlehner hardness values, Radioactive Dentin Abrasion (RDA) values and oil 
absorption values. 

Brief Summary Text (35) : 

Einl ehner hardness values are measin:ed using a:i Ki nlehner At-1000 Abrader to measure 
the roftness of the silicas in the follov^ing manner: A Fourdrinier wire screen is 
weighed and exposed to the action of a 10% aqueouo silica suspension for a certain 
length of tine. The amount of abrasion is then determined as milligrams weight lost 
of the Fourdrinier wire screen ner 100,000 revolutions. Brass Einlehner (BE) and 
Polyester Einlehner (PE) results are expressed in milligrams. 
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Brief Summary Text (45) : 

The abrasive, in the form of a precipitated s ilica and gel silica compositions of ^ 
the present invention, v;hen incorporated into the compositions described herein, is 
present at a level of from about 6% to about 70%, preferably from about 15% to about 
35% when th3 dentifrice is a toothpaste. Higher levels, as high as 95%, may be used 
if the composition is a toothpowder. 

CLAi: :s : 

1. Aa amorphous silica abrasive composition, comprising: 

a. ) a precipitated r^ilica, comprising particles wherein said particles have: 

i. ) a mean particle size of from about 5 to about 11 microns (s.d. <9) ; 

ii. ) an Ein l ehner hardness of from about 0.8 to about 2.5 for abrasive to brass 
screen and from about 5 to about 8 for abrasive to polyester screen; 

iii . : an oil absorption of from about 95 ml/r.OO gm to about 135 ml/100 gm; and 

iv.) a radioactive dentin abrasion of from about 25 to about 90; and 

b. ) a nel: silica, comprising particles wherein said particles have: 

i. ) a mean particle size of fi'om about 5 to about 11 microns (s.d. <9) ; 

ii. ) an Ein 1 - ibner hardness o£ from about 3 to about 15 for abrasive to brass screen 
and "^rom alout 8 to about 20 for abrasive to polyester screen; 

iii. / an oil absorption of from about 60 m:/',00 gm to about 130 ml/100 gm; and 
iv) a radioactive d.entin abrasion of from about 80 to about 2 00 

wherein at least about 70% of a] 1 of said particles have a diameter of below about 
25 microns and wherein the pelllde cleaning ratio is from about 90 to about 135 and 
the radioactive dentin abrasion is from about 60 to about 100 with a pellide 

cleaning ra :io/radioactive d:intin abrasion ratio of from about 1.20 to about 1.60 
and v/h^^rein the ratio of precipitated silica to ael silica is from about 90:10 to 
abou':: 60:4C, respectively. 

9. A dentifrice composition, comprising: 

A), from about 0.1% to about 99% of an amorphous silica abrasive composition, 
comprd sing : 

a. ) a precipitated, silic-. , comprising particles wherein said particles have: 

i. ) a mean i: article size of from about 5 to about 11 microns (s.d. <9) ; 

ii. ) an Ein lehner hardness of from about 0.8 to about 2.5 for abrasive to brass 
screen and from about 5 to about 8 for abrasive to polyester screen; 

iii. ) an oil absorption of from about 95 ml/100 gm to about 135 ml/100 gm; and 

iv. ) a radioactive dentin abrasion of from about 25 to about 90; and 

b. ) a gel silica, comprising partrcles where.,n said particles have: 

i. ) a mean j- .irticle r.ize of from ab'xit 5 to about 11 microns (s.d. <9) ; 

ii. ) an :■ ; ''.e hner hr. ^'dne:- of ^rom abxi': 3 t.-. about. 15 for abrasive to brass screen 
and ficni ai:o..c 8 to about 20 for abrasi'-e ro polyester screen; 

iii. ) an oil absorption of from about 130 rl/100 gm to about 60 ml/100 gm; and 
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iv) a radioactive dentin abrasion of from about 80 to 200 

wherein at least about 70% of said particles have a diameter of below about 25 
microns and wherein the pellide cleaning ratio is from about 90 to' about 135 and the 
radioactive dentin abrasion is from about 60 to about 100 with a pellicle cleaning^ 
ratio/radi^ictive dentin abrasion ratio of from about 1.20 to about 1.60 and wherein 
the ratio c:: precipitated sili c a to gdl silica is from about 90:10 to about 60:40, 
respectively; and 



B) . from about 0.1% to about 99% of an orally-acceptable dentifrice carrier. 
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What is claimed is: 

1. An : amorphous silica abrasive composition, comprising: 

a. ) a precipitated silica, comprising particles wherein said particles have: 

i. ) a n^ean particle size of from about 5 to about 11 microns (s.d. <9) ; 

ii. ) an Einlehner hardness of from about 0 . 8 to about 2.5 for abrasive to brass 
screen and from about 5 to about 8 for abrasive to polyester screen; 

iii. ) -an oil absorption of from about 95 ml/100 gm to about 135 ml/100 gm; and 

iv. ) a radioactive dentin abrasion of from about 25 to about 90; and 

b. ) a gel silica, comprising particles wherein said particles have: 

1. ) a mean particle size of from about 5 to about 11 microns (s.d. <9) ; 

ii. ) an E inlehner hardness of from about 3 to about 15 for abrasive to brass 
screen and from about 8 to about 20 for abrasive to polyester screen; 

iii. ) ^an oil absorption of from about 60 ml/100 gm to about 130 ml/100 gm; and 

iv) a radioactive dentin abrasion of from about 80 to about 200 

wherein at least about 70% of all of said particles have a diameter of below 
abo':t 15 ;r.icrons and wherein the rellide cleaning ratio is from about 90 to 
about 135 r.nd th^- radioactive dentin abrasion is from about 60 to about 100 with 
a pellide cleaning ratio/radioactive de.itin abrasion ratio of from about 1.20 to 
about 1.60 and wh3rein the. ratio of precipitated silica to gel silica is from 
about 90:10 to about 60:40, respectively. 

2. An iamorphous silica abrasive composition according to claim 1, wherein the 
pelliclf- cleaning ratio is from about 90 to about 135, the radioactive enamel 
abrasio;- is from about 2.5 to about 5 and wherein the pellicle cleaning 
ratio/r..d-= oactive enamel abrasion ratio of said amorphous silica abrasive 
corny, "s: Hi'^i is greater than about 30. 



CLAIKS : 
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3. An amorphous r^ilica abrasive . composition according to claim 2, wherein the 
ratio of caid silicas is from about 80:20 to. about 35:65. 

4. An amorphous silica abrasive composition according to claim 3, wherein the 
p illicle cleaning ratio is from about -110 to about 135. 

5. An amorphous silica abrasive composition according to claim 4, wherein the 

radioar" i^'e dentin abrasion is from about 65 to about 85. 

6. I'n r-T^orphous silica abrasive composition according to claim 5, wherein the 
pel'iclR rleanirg ratio/radioactive d-ntin al^rasicn ratio of said abrasive is 
frc-i al-ouL 1.60 to about 1.75. 

7. An amorphous silica abrasive composition according to claim 6, wherein the 
radioactive ennn'il abrasion is from about 2.5 to about 3.5. 

8. An amorphous silica abrasive composition according to claim 7, wherein the 
pellicl^i cleaning ra t.i o/radioa jtive ename l abrasion ratio of said abrasive is 
from aJ - ut 35 to about 44. 

9. A d' nf; f rice composition, comprising: 

A) . frcm about 0.1% to about 99% of an amorphous silica abrasive composition, 
cotr or icing : 

a. ) a pre-^ipitated silica, comprising particles wherein said particles have: 

i. ) a m^an par^-icle size of from about 5 to about 11 microns (s.d. <?) ; 

ii. ) ar. E '. nlehner hardness of frcm about 0 . 8 to about 2.5 for abrasive to brass 

scr^ci -n-.' from rbout 5 to about for abrasive to polyester screen; 

ii.i . ) rn r il absorption of from about 95 ml/:00 gm to about 135 ml/100 gm; and 
iv.) a radioactive dentin abrasion of from about 25 to about 90; and 

b. ) a -gel silica, comprising particles v;herein said particles have: 

i. ) a m-an particle size of fr-m about 5 to about 11 microns (s.d. <9) ; 

ii. ) an 5- nlehne- hardness of from about 3 to about 15 for abrasive to brass 
scr:-cn nno from abcut 8 to about r.O for abrasive to polyester screen; 

iii. ) ?n C'il absorption of from about 130 ml/100 .gm to about 60 ml/lQO gm; and 
iv) a :radioactive dentin abrasion of from about 80 -to 200 

w lerein at Ir-ist about 70% of said particles have a diameter of below about 25 

microns md v.huroin tb^ nellide cleaning] -ratio is from about 90 to about 135 and 
tliG racio-^ctivn dentin abrasion' is from about 60 to about 100 with a pellicle 
cleanir -j '^tio/radioa^ tive dentin abrasion ratio of from about 1.20 to about 

I. 60 .\n J ' herein the atio of precipitated silica to gel silica is from about 
90:1::^ lo rbout 60:4 0, respectively; and 

B) . frc-n about 0.1% to about 99% of an orally-acceptable dentifrice carrier. 

II. A identify ice co::iposition according to claim 9, wherein said composition 
f.irther c n^ris'js a f ^ uoride ion source wherein the fluoride ion source is 
solocte*-: - ■ '^r. r-ro- consisting of sodrun fluoride, stannous fluoride, sodium 

mr^nof lu' ■ jopb. , b. ze , ] i^tassiur fluoride ard mixtures thereof. 

11. J\ r:^;n -.if rice comp' sibion according to claim 10, further comprising a 
sur^iC m'. selected f^ om the gr nip consisting of sarcosinate surfactants, 
isr*-bicaa' 3 surfactants and taura^'O surfactants. 
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12. A dentifrice composition according to claim 11, further comprising from 
abojt 0.1% to about 2.5% of a clielating aqent £:elected from the group consisting 

of tartaric acid an^ pharmaceu tica lly-acc ^ptable salts thereof, citric acid and 

al>^li i;Gt:a.l ritraten and mixtures thereof. . 

i;. A d-jatifrlce composition according to claim 12, wherein said composition has 
a pH afcov- ajout 7 and'v;hercin the surfactant is selected from the group 
conrJ.stiriT of sodium ] auroyl sarcc:: inate , sodium decyl sarcosinate, sodium 
myristyl sarcosir.ate , sodium stearyl sarcosinate, sodium palmitoyl sarcosinate, 
sociiin Dle'^yl srrcosinate and mixtures thereof. 

14. A dentifrice co'.r-^osition accordinq to claim 13, further comprising from^ 
abo It 15% to a>out 70% of a hum^ctant sel^ictfid from among the group consisting 

cf jlycerir:, roi-b itoT , Propylene qlycol a;id mixtures thereof.' 

] 1 . A drntif r ' r-'o. compor, ition according to claim 14, wherein the surfactant is a 
c.mbinatirn of sodium 1 :uroyl rjarcosinatc and cocoamidopropyl betaine and the 
c'lelati ir; ao,nt .is a cjmbinatici c^'tartrric acid and sodium tartrate. 

16. A dintifricr: composition according to claim 15, in the form of a toothpaste, 

toc'li ] owd c, prophylaxis p-^ste, lozc-nge, ^um, or oral gel. 

17. A methc 1 for reiiTcing stani a:;d/or plaque ^nd gingivitis comprising the 
ap] ".icatior, of 'a saf-^ and eef-c'-i'/e amoun : of a composition according to claim 
IL, zo '.^h i " j.:*-.h and other oral surfaces. 



J. ' . A ir .':i.oc 

a *plica:ic.n -^f a 

1 t , 'CO tlv.: tL-eth 



red'Trinc] stain and/ or plaoue and gingivitis comprising the 
saf'-:; n-d effective amount of a composition according to claim 
and otaer oral su ;f acen . 
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DOCUMENT-ilDENTIFIER: US 5651958 A. ' 
TITLE: Dentifrice compositions 

Brief Summary Text (10) : 

Accordingly, it is the object of the present invention to provide a precipitated 
silica and gel silica compositions providing improved pellicle cleaning without a 
corresponding increase in dentin or enamel abrasion. Another object of the present 
invention is to provide an improved method for the prevention or removal tooth 
stains. A further object of the present invention is to provide an improved method 
for the prevention or removal of plaque. These and other objects will become readily 
apparent from the disclosure • which follows. 

Brief Summary Text (14) : 

b. a gel silica comprising particles wherein at least about 70% of all of said 
particles have a diameter of below about 25 microns and wherein the pellicle 

cleaning ratio is from about 90 to about 13 5 and the radioactive dentin abrasion is 
from' about 60 to about 100 with a pellicle cleaning ratio/radioactive dentin 
abrasion ratio of from about 1.20 to about 1.60 and wherein the ratio of 
precipitated silica to gel silica is from about 90:10 to about 60:40, respectively. 

Brief Summary Text (17) : 

ii.) an Einlehner hardness of from about 3 to about 15 for abrasive to brass screen 
and from about 8 to about 2 0 for abrasive to polyester screen; 

Brief Summary Text (44) : 

The silic:^s can be further characterized using a Einlehner At-1000 Abrader to 
measure the roftness of the silicas in the following manner: A Fourdrinier wire 
screen is weighed and exposed to the action of a 10% aqueous silica suspension for a 
certain length of time. The amount of abrasion is then determined as milligrams 
weight lost of the Fourdrinier wire screen per 100,000 revolutions. Brass Einlehner 
(BE) results are expressed in milligrams. 

Brie f S ummary Te xt (61) : 

The abt-asive, in the form of • a precipitated silica and gel silica compositions of 
the present invention, when incorporated into the compositions described herein, is 
presunc at a level nr from about 6% to about 70%, preferably from about 15% to about 
35% v;hen the dentifrice is a toothpaste. Higher levels, as high as 95%, may be used 
if the ccmpcrition is a tootVipowder . 

CLAIMS: 

1. An amorphous silica abrasive composition comprising: 

a. a precipitated silica, said precipitated silica being a low structure 
precipitated silica having a narrov; particle size range distribution of soft 
part Lc es and having a mean value (MV) particle size ranging from 8 to 14 microns, 
an o l ab.'Orption ranging from 6C to 120 cc/100 g, and a mercury intrusion (HGI) 
void volu-e c£ 1.0 to 4.0 cc/g; said precifitated silica, when formulated into a 
dentifrict:, ]:iving Pellicle Cleaning Ratio (PCR) of from 70 140 and a Radioactive 
Dentin Abrasion (RDA) value of from 60 to 130; and wherein the ratio of said PGR to 
said RDA. is at least 1.1; and wherein, as th-j particle size in microns increases in 
said silica, the RDA value remains substantially constant; and 
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b. a c-1 silica cc-prising particles wherein at least about 70% of all of said 
partic. es have a cilameter of below about 25 microns and wherein the pellicle 
cleaiii 7 ratio is from about 90 to about 135 c^nd the radioactive dentin abrasion is 
from a out 60 to about 100 with a pellicle clc.aning ratio/radioactive dentin 
abrari n ratio of from about 1.20 to about 1.60 and wherein the ratio of 
precipitated silic a to gel silica is from about 90:10 to about 60:40, respectively. 

3. A dentifrice composition according to clai^n 2, v;herein said gel silica particles 
have : 

i.)" a p^rian particl*^ size of from about 5 to about 11 microns (s.d.<9); 

ii-) Ein3 ohi-.er hardness of from about 3 to about 15 for abrasive to brass screen 

and £r about 8 tro "ibout 20 for abrari^-^e to polyester screen; 

iii. ) .n oil absorption of: from about 60 nl/lOO gm to about 130 ml/100 gm; and 

iv. ) a radior.ctive dentin abrasio:": of fror about 80 to about 200. 
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CLAIMS : 

What is claimed is: 

1. An -amorphous silica abrasive composition comprising: 

a. a precipitated silica, said precipitated silica being a low structure 
precipitated silica havirg a narrow particle size range distribution of soft 
particles and having a mean value (MV) particle size ranging from 8 to 14 
microns, an oil absorption ranging from 60 to 120 cc/100 g, and a mercury 
intrusion (HGI) void volume of 1.0 to 4.0 cc/g; said precipitated silica, when 
formulated into a dentifrice, having a Pellicle Cleaning Ratio (PCR) of from 70 
140 and a Radioactive Dentin Abrasion (RDA) value of from 60 to 130; and wherein 
the ratio of said PCR to said RDA is at least 1.1; and wherein, as the particle 
size in microns increases in said silica, the RDA value remains substantially 
constant; and 

b. a gel silica comnrisi^g particles wherein at least about 70% of all of said 
particles have a dicuneter of below about 25 rnicrons and wherein the pellicle 
cleining ratio is frcm about 90 to about 135 and the radioactive dentin abrasion 
is from about 60 to about 100 with a pellicle cleaning ratio/radioactive dentin 
abrasion ratio of from about 1.2 0 to about 1.6 0 and wherein the ratio of 
precipitated s ilica to gel silica is from about 90:10 to about 60:40, 
respectively . 

2. A dentifrice composition according to claim 1 which further comprises a safe 
and effective amount of a dentifrice carrier and wherein said abrasive has an 
RDA, when formulated into a dentifrice formulation, ranging from 60 to 98, a BET 
surface area rangir.j Iro'i 50 to 2'50 m.sup.2 /g, a pH of 5 percent water slurry 

ranging from 4.0 to B.5 wherein said silica particles are of substantially 
uniform particla size with a very narrow distribution within the MV particle 
size of from 8 to 14 microns, and wherein smaller particles are cohesively 
adh^-:.-ed to each other by physical binding to be within said MV particle size. 

3. A dentifrice composition according to claim 2, wherein said gel silica 

particles have : 

i. ) a mean particle size of from about 5 to about 11 microns (s.d.<9); 

ii. ) an H^i nle^^.nr - J-nrdne-'S of from about 3 to about 15 for abrasive to brass 
screen and from abcu*: 8 co about 20 for abrasive to polyester screen; 
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iiij cin oil absorption of from about 60 ml/100 gm to about 130 ml/100 gm; and 

iv.) ^ radioactive dentin abrasion of from about 80 to about 200. 

4 . A dentifrice composition according to claim 3 Wherein said composition 
further comprising a fluoride ion source wherein the fluoride ion source is 
f?3]oct-d from the group consisting of codium fluoride/ stannous fluoride, sodium 
n:Dnof luorophorpha te , potassium, fluoride and mixtures thereof. 

5. A dentifrice com.position according to claim 4 v;hich further comprises a 
surfadant selected from the group consisting of sarcosinate surfactants, 
ise^.^ionate surfactants and taurate surfactants. 

6. A dentifrice composition according to claim 5 which further comprises from 
abc :t 0.-.% to about 2.5% of a chelating agent selected from the group consisting 
c;: Trtaric acid and pharmaceu tically-acceptable salts thereof, citric acid and 
a L}-' ^ ■ metal tit^'ates and mixtires thereof. 

7. A dentifrice compofiition according to claim 6 wherein said composition -has a 
pH above abciu: 7 and vherein tlie surfartart is selected from the group 
c:)nris':ing of sodium 3 auro\'l sarcosinate, so Uum decyl * sarcosinate , sodium 
myrist^'l ::arcor.ina te , sodium s tea rv 1 sai'cosinate , sodium palmitoyl sarcosinate, 
sodiam oleoyl t.-arcGo inate and mixtures thereof. 

P.- '\ dentifrice composition according to claim 7 further comprising from about 
13% to cbout 70% of a humectant selected from among the group consisting of 
gl; '^:-in, sorbitol, Propylene glycol and mixtures thereof. 

S. . . c nt:^fric:i c^^mpo.^ition according to claim 8 wherein the surfactant is a 
comhinaticn of sodium la^royl : ^vrcosinate md cocoamidopropyl betaine and the 
c'lelating regent ir> a con:. inatioi of tartaric acid and sodium tartrate. 

10. A dentifrice composition accordi".g to claim 1 in the form of a toothpaste, 
tooth powder, prophylaxis paste, lozenge, gum, or oral gel. 

11. A fie ntif rice composition comprising the steps of: 

a. . :• recipitate'. silica, wherein said silica is prepared by the following 

i) providi 'Vj -^n arueoiis olu'vioi of sofMur silicate having a concentration of 
a":>ont ^'.0 to 3 5 v.^cij'it percent, and an Wa..'u}:>.2 0:Si0.sub.2 ratio of about 1 to 
3.5:1; 

ii) providing a sulfuric acid aqueous solution having a concentration of about 6 

to -^'.^-cent; 

ii:' cii^'^ing to a reactor abcMt 1 to 5 percent of the stoichiometric amount of 

s i.i . .:odium silicate solution vyitli agitation; 

i\') he.-.tirg said solution cf said sodium silicate to a temperature in the range 
c.': about 5 .dci^-ec. degree. C; 

v) slcvly ..ddini to f: id reactc:-, sulfuric acid and the remainder of said sodium 
silicate r.olution, s i ; addition be Lng conducted over a period of time wherein 
the d'\n sili:ate is metered into the reaction mixture at the rate of about 7 
to 1."' -:ro p'i:: ir.iiu te and the sulfuric acid is metered into the reactor at the 
rate ■ -..^ou*: 1 to •! liters per ninute; 

vi) C" '.tinuing t!v3 Idition of sodium' r il i ':ate and sulfuric acid to said reactor 

ever a i a ''dit^or. tire of about 40 to 60 minutes; 

vii) stopping tlie s^diu-M silicate solutior addition but continuing the sulfuric 
pz: : lut"on a Idit.. -^n '..'ith ag.* ntion i'nt:i a linal pH of 5.0 to 5.8 is obtained 
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in the re^ictor to provide a precipitater^ silica in the reaction liquor; 

viii) ^'Irinq the tonperature of said reaction mixture to a temperature of about 
SO.de''.'" to 'jQ^denree, C. for a time of about 10 minutes to 1 hour while 
contiiiui.ig agitation; and 

ix) curing the reacMon mixture by boi-ling said mixture for a period of at least 
cbout 20 ninnt is to two hour.-s t cause fo/mation of substantially uniform 

]■ article size precipitated silica/ 

X.) cooling the reaction mixture and recovering the precipitated silica; and 
b. frr^^ ibout 0.1% to about 99% of an orally-acceptable de.itifrice carrier. 

12. A '^ r.tifrice composition according to claim 1 wherein greater than about 2% 
cf said precipitated silica nre agglomerated. 

13. A rn::if rice co'^position according to claim 12 wherein greater than about 5% 
cf sai.i prec ip Lta te 1 sili ca .ire ?.gglo:ncrated . 

3 1. A ientifrir'3 cc^'^^^osition acj^rding to claim 4 wherein greater than about 5% 
cf Gaid pj;ec ipitated silica arc .igglrmera tc J . 

15. A r-'cchod for reducinq stain and/or plaque and gingivitis comprising the 
applic ion rf a safe an 1 effective amount of a composition according to claim 

I, to zY-. te ,th and other ornl surfaces. 

16. A r ithod f^^r reducing sta:'n and/or plaque and gingivitis comprising the 
^pplic t-i^ n of .1 na o i nd effective air.c^unt of a composition according to claim 
4, to the tPf.r'-L a^;d o'^.h'^r or.il surfaces. 

17. A r.ethrd for re^Vicing stair c'i;d/or plaque and gingivitis comprising the 
a.:>piication ot a saft and effective c.mo-nt of a composition according to claim 
7, to thu teetl. an i c th'^r oral surfices. 

13. A thod for re.duc-inq st."^.-in and/or plaque and gingivitis comprising the 
applicau.cn of a safe and effective amount of a composition according to claim 

II, to t.ie tee* ': and other ot. 1 surfnces. 
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